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Department of Energy 
Washington, D.C. _20585 

. MEMO·RANDUM FOR 

FROM: 

SUBJECT: DOMESTIC 

December 5, 1978 

·THE PRESIDENT 

.JIM SCHLESINGER l 
POLICY REVIEW OF OLAR ENERGY 

On Sun Day, May 3, 1978, you announced a Domestic·Policy 
Review of Solar Energy, and direc.ted that a Cabinet-level 
Solar Energy Policy Committee be formed to carry out the 
Review. Stuart. Eizenstat followed OB May 16, 1978 with a 
memorandum which defined the scope of the Review. 

The Solar Domestic Policy Review was conducted by more than 
30 Federal departments and agencies .. Broad public partici­
pation was achieved through twelve hearings across the 
country and through public review and comments OB an initial 
draft. 

As chairmaB of the Solar Energy Policy Committee, I am 
pleased to submit the attached Response Memorandum. It 
addresses the issues raised in Stuart Eizens.tat 's memorandum, 
and presents choices for future solar energy po.licy. 

Attachment 

! 
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EXECUTIVE SUMMARY 

I. INTRODUCTION 

In your May 3, 1978, Sun Day speech, you called for 
a Dome;stic Policy Review (DPR) of solar energy.* .Stuart 
'Eizenstat followed on May 16 with a memorandum** defining 
its scope to include: 

o a thorough review of the current Federal solar 
programs to determine whe.the·r they, taken as a 
whole, represent an optimal program for bringing 
solar technologies into w.idespread commercial use 
on an accelerated timetable; 

' o a sound analysis of the contribution which s.olar 
energy can make to u.s. and interna:tional energy 
demand, both in the short and the longe.r .term; 

o recommendations for an overall sola·r: strategy 
to pull toget·her Federal, State and' private efforts 
to accel~rate the·use of solar technologies. 

I.n response to· this mem6randum, an. interag.ency Solar 
Energy Policy Committee under the qhairmanship of the 
Secretary of Energy was formed to condu.ct th·e review. Over 
100 officials representing more than 30 executive depart­
ments and agencies have participated since. early ·JUne • 

. This review was· conducted wit:h significant public 
participation. Tweive regional public forums were convened 
throughout the Nation during June ~nd Julyto receive public 
comments and recommendations on the development of national· 
solar energy policy. The response of the public was impres­
sive, and reflected: the growing support for solar energy 
ident.ified by se:veral recent opil)ion polls. Several thOU·Sand: 
people att·enqed the meetings and over 2.000 individuals· and 
organizations submitted oral· or writ-ten comments. · 

*For the ·purpose of this review, solar energy was broadly 
defined to be energy received from the sun directly 
in the form of radiant energy, and indirectly in the form 
of stored radiant ene.rgy in biomass (i.e., wood, vegetation 
and organfc sol.id wastes), heated surface waters, the 
potential and kinetic energy of water elevated via t·he 
hydrological cycle, and the kinetic energy of the wind. 

**See Appendix A. 
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In addition, briefings were given to members of the 
Dome.s·tic Po.licy :Review by representatives of solar advocacy 
groups, small businesse·s, state and locai government, ·public­
interest and consumer g'roups, 'utili ties, the energy industry 
and solar equ.ipment manufacture.rs. This public input was an 
important part of the Review·.~ · 

tn large part, themes reflected in ·the public comments 
are consi.stent with the findings. of the DPR and the premises 
of the National Energy Plan. These premises include an 

. emphasis on conservation as a cornerstone of national 
·energy policy, awareness that energy prfces should gene·rally 
reflect the true replacement cost of energy, and recognition 
of the need to prepare for an orderly transition-to an 
economy based on renewable energy resources. ·The public 
forum comments also reflected a dee.p concern that the poor 
and the e.lderly have. acce.ss to affordable energy. 

II. SUMMARY OF MAJOR FINDINGS 

The result-s of the Domestic Policy Review can be 
summarized in. nine major findings. · 

l. Signific~tit Potential E~ists for Expanding the 
Nation's Use of Solar 'Energy. With appropriate private and 
government support, solar energy could make a significant 
contribution to u.s. energy supply by the end of this 
century. Renewable ene.rgy sources, princ.ipally biomass and 
hydropower, now contribute about 4.8 quads** or six percent 
to the u.S. energy supply. Since es·timates of future energy 
supply •and demand are imprecise, three generi.c forecasts of 
possible solar use were developed. They can be distinguished 
most readily by the level of effort that would be required 
to reach them. In the Base Case, wher.e presen.t policies and 
programs continue, solar energy could displace 10-12 of a 
.total of 95-1.14 quads in the year .20.00 if energy pri·ces rise .. 
to. the. equivalent of $25-32: per barrel of oil in 1977 

*Summaries of the public forum comments and the public 
responses to the DPR status. report issued in early Se,ptember 
at.e included in Appendices C and D. · · 

**A quad is one. quadrillion Brit.ish Thermal Units (Btu) of 
energy. 
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dollars. A Maximum Practical effort* by Federal, state and 
local governments could resUlt in solar ·eriergy displacing 18 
quads_of conventional energy by the endof the century. 
Thus 1 ff one assumes the higher future oiL price scenario** 
and this Maximum Practical-effort, solar could ptovide about 
20 percent of the nation's energy by the year 2000. The 

·Technical Limit to solar penetration by the. year 2000·, 
imposed primarily by the rates at which· changes can be made 

·t:o existing stocks of buildings and equipment~ and rates at 
which solar techniques can be manufactured and deployed, 
appears to be 25--3·0 quads. 

2.. Solar energy offer's ·numerous important advantages 
over competing technologies· It provides the Nation with a 
renewable energy source which can have far fewer detrimental· 
e.nvirorimental effects than conve.ntiona1 sources. To the ' 
ex·tent that. increa;sed use of solar· ene,rgy can eventually 
reduce 0. S. dependence on expens.i ve oil imports, it can also.. 
improve our balance of paymen·ts, ·alleviate associated:· 
economic problems, and contribute to nation;al secut;ity. 

Widespread use of solar energy can also add diversity 
and· flexibility to ·the nation • s energy supply, providing 
insurance against. the effe·cts o£ sub_stanti.al energy price 
increases or breakdown's in other maj'or energy systems. If 
oii..supplies are.sharply curtailed or environmental problems 
associated with fossil and nuclear fuel.s ·cannot be surmounted, 
solar systems could help r.educe the possibility of a major 
economic disruption. · · · 

In addi t:i,on, because solar systems can be :·~atched to 
many end-uses more effectively than centrali.zed systems, 
their use can help ... reduce a _large amount of energy was.te. 
Al.thoug h the U.S. now consumes about 7 6 quads of energy a . 
year, -less than 43 quads· actually are used to provide energy· 
directly ·in useable form. The rest is consumed in: conversion; 
transm.:Lssion and end-use losses •. 

3. Everi withtoday's subsidized energy prices, many 
solar technologies are a1ready economic and can·be used in a 

*As de·fined by the DPR, a Maximum Praqtical e.ffort would 
include comprehensive and aggressive initiatives at the 
Federal, State and local .levels, to improve and ~ntroduce 
solar technologies within the framework of traditional ·· 
Federal intervention. 

**Corresponding to 95 quads· of total demand in 2000. 
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wide range of applications. Direct burning of wood has been 
economic in the private sector for some time, accounting· for 
1. 3 to 1. 8 qliads of ene.rgy use. Combustion of solid wastes 
or fuels derived from solid wastes is planned for several 
u.s. cities. Passive solar design can significantly 
reduce energy use in many structures with little or no 
increase. in building cost. Low head hydroelectric genera•tion 
is currently economic at favorable site·s-. Solar hot water 
systems can compete successfully in many regions against 
ele,ctric res,istance he.ating ,, and will compete against 
systems using na.t4ral gas in the future. A number· of solar 
systems i.ns:talled by individual users are cost-effective 
at today's marke.t prices. In addition, other solar techno-· 
logies will become economic with further research, demonstra­
tion, and market development, and if subsidies to competing 
fuels are reduced or removed. · 

4~ · Limited public awareness of and confidence in solar 
technologie.s is· a major barrier to accele·rated solar· energy 
use. Public testimony continually empha-~ized the need for 
more and better .. solar information. New .programs to educate· 
desig.ne·rs,. builde.rs, arid potential sol,ar users'' in the . . . 
residential, commercial and industr·ia1~ sectors are needed.* 
Because consumers lack information, they often do not have 
confidence in solar products.· Programs to provide reliable 
information to consumers, to protect them from defects in 
the manufacture and installation of solar equipment, and to 
assure competition in the solar indus·try can help build 

· consumer·. confidence in. the future .• · · 

5. Wideseread·use of solar energy is also hindered by 
Federal: and state. policies and market imperfections that 
effectively subsidize competing energy sources. These 
policies include Federal price controls on oil and gas~ a 
wide variety of direct and indirect subsidies, and utility 
rate structures that are based on average, rather than 
marginal ·costs. Also, the market system fails to reflec.t 
the full social .benefits and costs of competing energy · 

· sources, such as the cosbs of air and water pollution.. If 
solar energy were given economic parity with conventtonal 
fuels through the removal of the.se subsidies, its ma·rket 
position would be enhanced. 

* These concerns are consistent with the findings of a recent 
study entitled ''Citizens. Solar Program - State Re.ports on 
Ba.rri:ers and Strateg.ies to Renewable Energy Development", 
Solar Action· Inc.~. September 1978 ·(funded by DOE). 
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, 6. Financial barriers faced.by users and' small pro­
ducers are among the most .serious obstacles to increased 
.sol.ar energy use. Most solar. t·echnologie;s canno.t compete 
effectively with conventiona-l· fuels at current marke.t 
price.s, in part because of subsidies, price control·s ~ and 
average-cost utility rate structures for these conventional 
fuels. The tax credit provisions iri the National ·Ene.rgy Act 
(NEA)* will improve the economics of certain solar technolo­
gies, particularly in the resident~al sector. 

Other barriers exist because the high initial costs 
of solar sys.tems·often .cannot be spread over their 
useful lives. Industry and consumer.s have yet to .develop 
experi.ence in fi.nanci.ng and marketing solar systems .• 
Some of the provisions of the National Energy Act will help 
expand credit.for residential/commercial solar systems. In 
addition,·the new Small Business Energy Loan Act** will 
provide credit assistance to small solar industry firms. 
Other existing Federal financial programs, that were 
created for other purposes, could also help finance solar 
purchases if they were directed to.ward this end. 

7. Although the current Federal .solar rese·arch, 
development and demonstration (RD&D) program is substantial, 
government funding priorities should be linked more· closely 
with national energy goals.. Solar RD&D budgets, which 
.have totaled about $1.5 billion in the FY 1974 to FY 1979 
period, have not adequately concentrat~d on systems that 
have near-term applications and can help displac·e oil. and 
gas. Electri6ity from large, centraliied technologies has 
been over-emphasized while near-te.rm technologies for 
the direct production of heat and fuels, community-scale 
applications and low-cost systems have not received adequate 
support. Basic research on advanced solar concepts has also 

'*The National Energy Act, as passed by Congress and signed 
into law by the. President,, is actually five Acts: The 
Energy Ta.x Act of 1978 (P.L. 9'5:-618); The ·Public Utility 
Re.gulatory Policies Act of 1978 (P •. L. 95-617); The Power­
plant and Industrial 'Fuel Use Act of 1978 (P.L. 95...:620); 
Natural Gas Policy Act of 1978 (P.L. 95-621); and The 
National Energy Conservation Policy Act (P.L. 95~619). 

**Public Law 95-315 •. 
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been unde:t~emphasized, limiting the long-term contribution 
of solar energ.y: to the nation's energy supply.* 

8. Solar energy presents the U .:S .•. with an impor-
tant opportunity to advance its foreign policy and interna-· 
tional trade obje.ctives. The United s·tates can demonstrate 
international leadership by cooperating with other countries 
i.n the development of solar technologies, and by assisting 
developing nations with solar applications·~ Use of decentral­
ized solar energy can be an important component of develop­
me.nt planning ·in le.ss developed countrie.s which do not have 
e.xtensive powe.r grids, and' cannot a·f.ford expensive er:tergy 
supply systern,s. In many cases, solar may be ·the only energy 
source practica·lly available to improve- rural liviJ?.g condi­
tions. Throug.h such efforts, the u.s. could also help to 
develop new foreign markets for u.s. products and services, 
thereby increasing opportunities. for employment in ~olar and. 
related industries at home. And, as solar e.nergy eventually 
beg ins to, displace imported. oil and natural gas, the u.S. · 

·will ·enj·oy g.reater flexibility in the conduct of its fore.ign 
policy. Insofar as solar energy systems reduc.e the need. for 
nuclear and petroleum fuels in· the long-:- term.,. they can help 
redu•ce the risk of nucl.ear proliferation and internatipnal 
tensions. arising from competition ;for increasingly scarce 
fossil· fuels. 

9. Although bhe Federal govern·ment can provide a 
leadership role, Federal actions·alone c.annot·ensure wide­
spread sol.ar use. Many bar-rier.s to the use of solar. 
energy, and opportunities to accele:ta•te. i t.s use, occur at 
state and local lev;e·:ls. In orde.r .to overcome thes·e barriers 
and take advantage of these opportunities, a concerted 
effort at all levels of government ·and by large segments. of 
the public wil1 be requi.red. Nevertheies·s, the F~deral 
government can set a-pattern.of leadership and create a 
climate conducive to private development and use of solar 
energy in a .competitive market. These efforts· must also 
recognize the wide vari.at.ion among solar tech~ologies 
and the resulting need to tailor init.iatives to specific 
solar applications. '· · · 

*This was also the conclu.sion o·f two recent government 
reports: "Solar Energy Research and Development Program 
Balance, A Review by the Solar Working Group, DOE" (February 
-1978)~ and "Report of the Office of Science and Technology 
Policy Wo·rking Group on Basic Re.search in the Department of 
Energy" (June 197a}. 
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III. THE DPR RESPONSE MEMORANDUM 

The DPR Response Memorandum discusses each of t·hese 
findings in gre~ter detail. The first chapter assesses 
solar technologies and government policy towards competing 
fuels, while Chapter 2 evaluates existing Federal solar 
energy progr.ams .• · The third chapter identifies solar energy • s 
potential contribution to national and .international needs. 
Chapter 4 presents three options for future. government 
policy and de,scribes specific initiatives which could b_e 
adopted to implement each. The three options are to: 

1. Continue. existing Federal programs but ma~e them 
more effective. . · 

Th.is opt.ion would cost roughly $160 million more 
betwe.en 1980 and 1985 than current and planned prog.rams. 
No incremental costs would be incurred in 1990 and 1981. 

·under this option, solar penetration in the year 2000 
would increase by.· 0. 3 to. 0. 7 quads·· over the level ·that 
would result· from current and planned programs if world 
oil pr'ices rise. to $25 per barrel in 1977 dollars. 

2. Expand the current level of Fecleral effor.t with a 
selection of programs that· are targeted to accomplish 
specific cos.t-effec.tive .objectives.· 

This option would cost approximately $80 million in 
1980, $325 million in 1981,· and approximately· $2.5 billion 
more than Option 1 over. ~.he· period 1980-1985. * The increment' 
iJ1 solar penetration over Option 1 is most likely to be 
between 2 and 3 quads, by ·the year 2000, although -it 
could we 11 be. higher. · 

3. Dramatically increase Federal suppor.t with a variety of 
prog.rams that give solar energy high priority as a 
national goal. · 

This option would cost .approx.imately $6 billion in 1980, 
$10 billion in 1981 and approximately $42 billion mo.re 
than Option 2 in Federal funds between 198n and 1985.* The 
increment in solar penetration in the year 2000 from this 
option over Option 2 is es:timated to be between 15 and 16 
quads. 

*Th.is cost would be reduced a·s a resul-t of Fede.ral subsidies 
not paid during this period for conventional fueTs· 
displaced by sola·r energy;. 
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These options·are not t'he.only possibilities for future 
government policy. They represent· three discrete points on. 
a continuous spectrum. Any number of other options could be 
formulated, using different combinations of the initiatives 
contained in these options, or new one,s. However, these 
opti~ns do reflect the broad range of proposals received ~nd 
considered by the DPR. The choice among these options 
ultimately will depend upon your assessment of the benefits 
of solar energy compared to its costs -in terms of socie~y's 
competing.goals. This memorandum attempts to help you form 
this judgement by addressing the issues raised in Stuart 
El zens tat 's memorandum. 



CHAPTER I 

AN ASSESSMENT OF SOLAR TECHNOLOGIES 
AND GOVERNMENT POLICY TOWARD COMPETING FUELS. 

I.. INTRODUCTION 

Solar energy exists in many forms ahd can be·used 
in a wide range .of applications. Solar energy includes 
e.nergy from sunlight, wind and water. NUmerous technolo­
gies are available for capturing the energy in each of 
these forins~ 

The contribution that solar energ.y can make to the 
nation's energy supply over the next 22 ye.ars wi 11 depend 
upon many factors, including the. readiness of the technolo­
gies themselves, the relative costs of, and subs·idie.s to, 
competing fuels, and the degree of government support for 
solar development. This chapter assesses the economic and.·. 
technical readiness of major solar technologies and examines·· 
how government energy policy may affect the level of solar· ... 
use. 

II. TECHNICAL AND ECONOMIC STATUS OF SOLAR 'i'ECHNOLOGIES.~ 

In discussing the technical and economic s•tatus of 
. solar technologies, any generaliz·ations mu;st be qualified in 
severa·l ways. · Technical readiness can. vary considerably 
even fo~; the, same basic technology. Where one type of . 
collector is already commercial, another may need further 
development before it is ready for the ma·rket. Costs of 
.solar technologJes, as well as competing .fuels, ca:n vary 
considerably among· different. g.eographl.cal re.gions, and 
between different systems; particularly when individuals 

. supply the labor themselves.· Lastly, compari:sons between 
the costs of solar .sy~tems an4 con~entional sys~ems do not 
neces·sarily refle¢t tota1' soci.a'l costs and bene.fi t·s, includ­
ing the· environmental and nati.onal security benefits that. 
arise fro• the use of solar energy. 

A. Technologie·s·.a·t or Near Economic Competitive.ness. 

In today's subsidized e~ergy markets, a n~mber of s61ar 
technologie.s are economic or nearly ·so. Many passive solar 

* The statu:s of the various solar technologies is discussed 
in detail in the RD&D Panel Repor~. 

..··, 



systems are economic today, but inertia ,and a lack of 
information on the part of builders and consumers has 
greatly inhibited their use. Direct burning of wood has 
been economic in the private sector for some time and 
already provides 1. 3 to _1. 8 quads .of energy_ annually. Such 
use, however, has been mostly at· points that are close to 
the site of biomass prod~ction. Major expansion in such 
uses will require some technological improvements in 
the ef·ficiencies of collection and transportation. 

The relative cost* of hot wa,ter from various1 sy·stems is. 
··shown in Figure 1. This Figure,_ and Figures,2, 3 and 4 

which follow, compare the d·elivered cost** of conven.tional 
fuels and ·solar. ene.rgy. The figures do not compare true 
resource cos·ts, but rather the market costs to consumers 
taking the National Energy Act's tax credits into account. 

Figure 1 indicates solar hot wate.r systems can compete 
suc-cessfully ag.ainst electric resist-ance heating in most 
regions of the c'ountry, and will. compete agains-t sys.tems 
using natural gas in the fut~re~-- · 

Figure 2· shows the effect of regional price differences 
on the economic compe-ti ti:Veness of such systems. 

Low head hydroelectric gene.rators could be used at 
existing dams, bl:Jt power marketing problems, complicated 
licensing procedures and other-institutional problems have 
prevented greater use. Finally, a number of s.olar technolo­
gies which can be produceq and installed by individual use·rs 
(e.g., farmers)· are also economically attractive at .todiay's 
market prices. ·· 

* Estimates for solar technologies reflect differential 
capital costs. Only energy ~os:ts are shown for conventional 
options. 

** The delivered cost means the .. actual cost to the end­
user. These estimates of delivered cost take into 
account the fact that some forms of energy can be used 
more efficiently than others~ 
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' 
B. ··Technologies that Require F.urther Resea.rch and 

Development and Product Support 

Other solar technologies are ,more expensive than 
alternatives available in· today' s energy market. Penetra·..:. 
tion of the.se technologies .would· be assisted by further· 
rese:arch and development to help reduce .sys,tems costs and 
gain acceptance. Active sys.tems for solar space 'heating., as 
shown in Figure 3,· deliver energy at several t.imes· the cost 
per million BTU of na.tural gas and oil-fired syst·ems. The 
difference in t•he cost of solar space heating compared 
to the cost of electric resistance heating is smaller. 
Improved installation procedures,. greate.r cont,ractor experi­
ence, the clevelopme.nt of lighter-weight, more efficient 
solar units, and 'the· use of hybrid systems· such as solar 

. assisted heat pumps cou'ld reduce costs substantially by the 
·year 2000, while prices o.f oil and natural gas· are likely to 
continue ~o rise. · 

The cost of solar industrial process heat, shown in 
FigUre 4, is about two to thtee times as e~pensive as.· 

· oil:.,.fir.ed heat toda·y, but is e•xpected to be· competitive 
within a decade. Electricfty from windsystems is two to 
five times as expensive as average price electric.ity 
from utility grids, but is expected to come downin cost by 
a fac.tor of three by 1990 due. to improvements in wind 
machine design and ~ass. production.. Conversion o.f. biomass 
to iiquid and gaseous fuels is also le.ss than three times as · 
expensive a·s compet.ing energy sources.· 

c. Technologies that Require Significant Research, 
Development.or Demonstration to Become Economic 

Other technologies will require·significant research, 
development or demonst·ration before they are competitive •. 
These. include solar cooling, agri.cul tural .process heat*; 
biomass plantations,. ,photovoltaics, solar thermal power· 
systems, ocean the.rmal energy conversion systems, and 
associated energy s.torag.e systems. Finally, some advanced 
technologies, such a·s satellite .power systems and direct, 
photochemical production of fuels are now only in a concep­
tual state. 

* Some simple forms of crop drying equ.ipment have been in 
use for several years, and do-it~yoursel~ systems are. 
becoming increasingly popular. 



Q 18 ..... 
........ 

: 16 
....... en . 
~ ·14 
Q 
z 
~ 12 ..... 
~. 10 
"""' :c 

~ 8 
....... 
~ 6 
0 
c 
~ 4 
1.1.1 
> 
i:a 2 
c 

. ',•. 

' . ·~. 

OIL ·' 

·GAS··· 

1980 

Figure 3 

Solar Residential Heat . 
(National Average) 

·1985 

. ~ . 

::I g 
u 

1990 
YEAR 

1995 2000 

ELECTRiC 
.. RESISTANCE ·· 

HEATING. 

NOTE: 
ESTIMATES FOR HEAT· 
PUMP AND SOLAR TECH­
NOLOGIE-S REFLECT 
.DIFFERENTIAL CAPITAL 
COSTS. ONLY ENERGY 

· COSTS SHOWN FOR .. 
CONVENTIONAL OPTIONS. 



.......... 
CD co .·= . 

......... 
fg 

.. END IJSE DELIVERED COST OF HEA T·$llOBBJU 
... ; . . ,, 
.~ • ' I 

-~ . .....,... .. _. _. .. .-. .....,... .N 
N ~ en eo. c N · • · c:n . co = 

U1 . ·t---"'----

.......... 
. .CD 

. (C 

U'l 

' ~· . . . ·.: . 
• :I •• -~ . 

,:: . 



4' 

D. · Conclusion 

Many solar technologies are already economic and 
others will be .able to compete with conventional energy 
sour~es in the near future. Nevertheless, the DPR's esti­
mates of the. status of the various solar technolog,ies 
should not be considered de.finitive. There are many self­
supported firms, inventors and entrepreneurs involved in 
developing more efficient, less costly solar devices, and i.t 
is virtuallyimpossible to keep track of all developments in 
the field. Although this situation is very healthy for 
solar development, it does mean that our detailed knowledge 
and understanding of new developments will ne.cessarily be 
incomplete and our es.timates of projected cost·s and deployment 
rates will be imprecise. 

III. SUBSIDIES TO COMPETING FUELS 

.Government price regulation and subsidies limit the use 
of solar energy. By keeping the price of .competing fuels 
below what they would otherwi~e be, they affect purchasing 
decisions and reduce the demand for solar technologies. 
These policies i.nclude>: 

. Price regulation: ·.Electricity, gas and oil were 
so.ld la-st year substantially below their replacement 
costs, due in part. to Federal pr.ice cqn.trol,s on oil .and gas, 
and in part .to state-regulat·ed, aver-ag:e-cos·t utility rate 
structures.··. 

Ta'ble 1 compar~s .. ·the average user prices of oil, gas 
and electricity- ·with their replacement 'costs in ~1.977. 
This comparison" indicates, on an average nati·onal ba:sis 
in 1977 1 * the extegt to whic~ solar technologie~ were at a 
competitive disadvantage d.ue to underpricing of. conventional 
energy. It shol:lld be. noted, however, that this· d:iffe.reritial 
is expected to d:iminis:h for oil and gas in fu.ture years. 

* It. is important to note that these comparisons do not 
capture the wide range of regional variability. For 
example, current gas. prices range from $1.71/mmBtu in San 
Francisco-Oakhmd to $4.05/mmBtu in New York. In all­
electric homes, heating. rates range from $3~ 52/mmBtu in 
Sea-ttle (the next .lowest being $8 •. 55 in Chicago) to 
· $17. 80/mmBtu in New York. · 



·TABLE· 1 

COMPARISON OF · REPIAcEMENT COSTS AND AVERAGE USER PRICES. 
FOR CX>NVENTIONAL·ENERGY SOURCES-1977 (in 1978 dollars) 

(1) (2) (1) (2) 
ReElacement COst Average Price Difference 

($ /nmBtu) ($ /nmBtul ($ ·jnmBtu) 

Natural Ga~ 

residential 2.80 2.56 0.24 

COJI'II'Iercial ·2.80 2.28 0.52 

industrial 2.80 1.87 0.93 

utility 2.80 1.60 1.20 

Electricit;t¥ 

residential . 10 .• 21 ' 9.59 0.62 

eonmercial 10.21 9.50 o. 71 

Petroleum Productasl ~ . 

national ·average . 2.33 
•'' 

2.80 0.47 

s!Replacement cost. repre~~~s th~ delivered price of industrial 
distillate at current world oil prices. Average prices represent 
1977 user-prices adjusted to ·1978 dollars. 

!¥Replacement cost repre~ents in..:servi~ . costs for ~ . new base load 
coal-fired power plc;mt using bituminous _coal, scrubbers at 85 percent 
removal capability. This cost. includes all. of transmission costs 
and 25% of distribution costs. Baseload costs were used because 
solar \iOuld, in general,· ccinpete· with baseload generation.· COal was 
used here because it represents the rrost e?Cpensive type of baseload 
plant, thus, providing an upper-bound estimate. · 

Average electricity prices·. for -1977 were. adjusted to 1978 dollars. 
In addition, 75% of the average distribution cost was deducted fran 

, average prices. This .adjustment was made. because potential solar 
users will already be hooked ·up· tb the grid for lighting and other · 
uses of electricity. Hence, the price of . additional electricity will 
generally include only a ftactian_of distribution costs • 

. .£/Replacement costs represent. the averge landed price of inports in 
1977 (1978 dollars), .converted into nmBtu at 5 •. 8. Illlli3tu/bbl. Average 
prices represent refinery acquisition costs. 
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Subsidies: Depletion allowanc.es and accelerated 
depreciation in. -the foss,il fuel industr_ies and other. suh­
sidies re·sul t in price advantages to conventional techno1o­
gies.** According to one study, the Federal Government has 
provided on the order of $·200 billion in support of. conven­
tional energy over the 1918 - 1977 period.*** While issue 
may be taken with the eXCiCt figure, it is clear that conven­
tional ene-rgy .sources have been substantially subsidized. 
Price re.gulation, however, provides a much larger price 
advantag.e to conventional fuels. 

Unequal access to capit~l: Centralized energy systems 
generally have a financial advantage ove~ decentralized 
units. Since each state guarantees utilities a local 
monopoly and reduces their risk, these utilities can 
generally obtain capital on better terms than can individual 
consumers. Furthermore, a utility can ·-amortize it·s in_itial 
capital cost and repay borrowed funds over long periods of 
time while individuals and many bu.siness.es often do not 
have this fl:exibil i ty. · · 

* * 
Price contre.ls and other subsidie.s ·have. provided 

important bene:f'i ts to the, public in·· the. form of reduced 
energy prices, and tq. produc.ers i.n the form of greater 'than 
normal returns. However, they have also led: to excessive 
energy consumption and dependence on foreign fuel supplies·. 

In the tuttire; new o1~ ~n~ gas prices should gradually 
increase to a level approximating their replacement cost. 
Neve-rtheless, solar energy will· st.ill be disadvantaged for a 
number of reasons. 'Gas. price-s will -still re-flect low-cost 
gas, rolled.;..in from existing contracts~ Unless current 
utility pricing policies are changed, consumers will. 
continue to pay average prices for ele,ctJ;:"ici ty, while solar 

** In FY 1978 alone, depletion allowances and allowances for 
intangible drilling expenses cost the gbverriment approxi­
mately $2.8 billion. Source: "Speci~l Analysis: Budget 
of the. United States Governmen·t, Fiscal Year 1978". 

***"An Analysis of F~deral In£entives Used to Stimulate Energy 
Production", Battelle Pacific Northwest Laboratories (March 
1978). 
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energy ~ys'tems· will gene·rally be priced at the margin. 
Because today's marginal costs for electricity exceed 
average costs, 'there is a bia·s ag·ain:st solar syst·ems that 
compete against eiec,tricity. * On,..go.ing. subsidies to other 
ene.rgy sources. will also continue .t·o limit the use q.f solar 

·energy. Unles.s:· these handicaps are removed or compensated 
for, solar ener·gy' will not be fully util.ized,' even where its 
real economic costs are less than conventional sys·tems. 

IV.· COMPETITION 

With a ·large number of firms, the solar energy industry 
is quite compe:titive a.t. the present time. In addition, a·· 
number of· large firms are entering. the solar field, thus 
providing a more diverse industri.a·l and commercial base • 

. The competition in the solar industry can l.ead to .innovat.ion 
and cost savings. If, however, concern about the reliability 
of so1ar systems and marke,ting ,practices .shouid lead to 
re.strictions in the number of firms and competit·i6n in the 
ind:ustry, the Nation could face less variety i.n solar 
applications and higher prices. Federal agencie.s such as 
the Department of Justice and the Federal ·Trade Commission 
will be monitoring competition in the s.olar industry. ' 

* This is true unless a utility is making. the comparison. 
Utili ties necessarily make the.ir dec.isions cit .the margin 
and many regulatory di.stortions would not apply to. thetr 
planning processes for ·Using solar energy. 



CHAPTER II 

REVIEW AND EVALUATION OF 
FEDERAL SOLAR P-ROGRAMS 

I. INTRODUCTION 

A Federal policy for solar ene.rgy must deal with 
several unique problems. Unlike nuclear power and hydro­
electricity, two technologies which the government has 
developed extensively, sola·r technologie,s come in many 
forms', are varied in scale, and can be applied to a large 
number of e-nd uses. Federal programs the.refore must be · 
designed to support a large and dive.rse set of new technolo­
gies. Moreo~er, because solar devices will be sold to 
millions of individuals and small busines:ses, marketing 
techniques and delivery systems must be different from those 
used for conventional te.chnologies that serve only a limited 
number of utilities ~nd industrial users. Traditibnal 
government activities such as financing pilot plants and 
demonstration projects may have to be supplemented with 
additional tools, including consumer education prog.rams, 
product quality standards,· and direct financial incen.tives. 

Over the past five· years- the FederaL government has 
begun to develop an overall policy de.signed specifically 
for sol.ar energy. This· policy includes research,· develop­
men't and demonstration; financial incentives; g9vernment 
operations; and special programs. aimed at reducing institu­
tional barriers. to solar use. Total Federal ·funding for 
solar ene-rgy ·programs is summarized· in Table 2. Although 
these programs can be improved, they represent an important 
beginning in creating an overall Federal solar strategy. 

I I. RESEARCH, DEVELOPMENT AND DEMONSTRATION* 

· Federal prog.rams for research, development and demonstra­
tion (RD&D), as shown in Table 3, cover nine dif.ferent solar 
technologies and seven government agencies. Funding for 
Federal RD&D, depicted in Table 4, has .inc.reased dramati­
cally in recent years from $14.8 million in FY 1974 to over 
$500 million in FY 197·9. · 

*The Federal RD&D program. is reviewed in detail in 
Appendix B. 



TABLE 2 

FEDERAL. SOLAR ENERGY EXPENDITURES 
('Budg.et Aut,hority in Millions of dollars) 

CUMULATIVE 
FY 1974 - FY 1978 

Re:search, Develop-
ment and19emon-
stration- 978 

Federal Buildings 120 21 

International 
Programs 35 

Tennessee Valley 
Authority 1 

TOTAr)/ 1,134' 

Hydroelec·br·ic ·689 41 

BUDGET 
·FY 1979 

(estimated)·· 

554 

20 

so 

a 
. 632 

329 

1 Sum of expenditures by NSF, AEC, ERDA, DOE;. USDA, DOC, 
EPA, DOI. 

2 Total e,xpenditure was $160 million; however, $40 mill.ion 
was·. funded under the RD&D Program. 

3 Exclude.s some solar expenditures for which information was 
unavail.able to the DPR. · 

I 

4 Bureau. of Re,clamation and Corps o.f Engineers expenditures 
for multi-purpose facility deve.lopmen·t, 1977-1~78. Tota-l 
prior (1933-1976) hydro.federal incentives estimated at 
$17.4 billion. 



TABLE 3 

SUMMARY .OF F·E;DERAL SOLAR RD&D PROGRAMS 
(Budg:e1 Authority in Millions of Dollars) 

Technology 

Heating and Cooling 

Process· Heat 

Biomass 

Solar Thermal Power 

Pho.tovol.tai:cs 

Wind Energy 

Ocean.Energy 

Satellite Power 

Small Scale Hydro 

Market Development 
and Training · 

Federal Buildings 
Programs · 

Solar Technical Support 
and Re.lated Basic 
Research 

a Joint. programs. 

Organization 
Responsible 

DOE/HUDa 

DOE/USDA~ 

DOE 

USDA 

DOC 

E.PA 

DOE 

DOE 

DOE 

DOl 

DOE 

· DOE/NASAa. 

DOE 

DOl 

DOE 

DOE 

DOE 

:Budget Levels 
FY '77 FY '78 

86.5 

7.8 

1,2:. 7 

3.7 

4.9 

79.1 .. 

59.7 

21.9 

1.4. 2 .. 

3.'0 

1.6 

18.0 

3.13.1 

95.9 

10.3 

'20.8 

4 .• 1 

o. 4' 

4.9 

104 .• 1 

76.5 

36.7 

36.0 

4.5 

10.0 

3.5 

20.0 

16.0 

443.7 

The total does not include the substantial expeditures 

FY '79 

96.0 

11.0 

42.4 . 

6.7 

0.4 

5.0 

lLOO.l 

118.8 

60.7 

0~2 

38~-2 

'. 

~.6 

28.0 

. 0 •. 4 

. '5. 5 
·, 

25.7 

. 23.2 

.554.2 

of. the u.s. Corps of Engineers and the Bureau of Reclamation 
for large scale hydro. Budget leve.ls for la·rge scale hydro . 
are $354 million in FY 1977, $335 million .in FY 1978, and: 
$632 million in 1979·. · 
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The. DPI( revie.wed current Federal programs to determine 
what improvements could be made. r.t concluded that Federal 
efforts in the pas·t have n<)t always concentrated! sufficiently 
on systems which .can repl.ace oil and gas. Electricity from . 
large, centralized stationshas been over-emphasized while 
te·chnologies for direc·t ;production of heat and fuels, 
community-scale applications, low-cost systems, and basic 
research have not received adequate suppo;rt. 

TABL:E. 4 

FEDERAL SOLAR RD&D BUDGET 
(:Budget Authority in Millions of. Dollars) 

Fiscal Year Solar, RD&D 

1974 $ . 14.8 

1975 54.4 

1976 151.6 

1977 313.1 

1978 4'43.7 

1979 554.2 

TOTAL $1 .. ,531.. 8 

The DPR also concluded that passive solar heating 
and cooling technologies should be pursued in conjunction 
with national energy conservation programs. Increased · 
RD&D on lighter weight, more efficient and lower cost 
systems should also be conducted if solar space heating and 
cooling is to receive. widespread use. RD&D programs must 
focus more sharply on the opportunities for using solar 
energy to produce industrial and ag.ricultural. process heat. 
and energy from biomass, and increased emphasis should be . 
given to fundamental research of both a basic and applied 
nature. 
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In all areas, increased emphasis.should be given to 
se.lected field test·s to prove the feasibility of a concept 
and to tes•t promising systems before large-scale demonstra­
ti.on programs are begun. Greater coordination a~ong comple­
mentary solar~related programs between DOE and _other agencies 
is needed. The .1980 DOE .budget submission., based on the DPR 
as well as' internal analysis, is. a move toward tmplemen,ting 
t·hese recommendations. DOE is evalu•ating reprogramming of 
FY. ·1.979 funds to provide addi tiona! mome.ntum toward. a more 

··balanced and effective R&D Program. 

III. FINANCIAL ACTIVITIES* 

A. The National Energy Act and the SBA Solar I.oa·n 
Program 

The National Energy Act (NEA) contains tax credits 
and financial. assistance programs for· the solar .indu;stry. 
These programs, along with the recently enacted Small 
Busines·s Energy .Loan Act, are the first Federal programs 
design.ed specificaliy to give. financial assistance .. to solar 
us.ers and to the solar indus·t·ry. 

The, NEA tax and le·nding programs were designed to 
reduce the costs of solar ·energy systems and to make 
credit more available to residential consumers. The Energy 
Tax Act of 1978, which is a·part of the NEA, provides tax 
credits to residential and industrial purchasers of solar 
energy systems. Residential purchasers will -receiv-e a tax 
credit of 30 percen·t of the first $2,000 of inve;stment and 
20 percent of the next $.8,000 of investment fbr· a maximum 
credit of $2, 2·00. Approximately ·1. 2 in ill ion so.lar energy 
sy-stems are ex.pected,.'to' be ins·talled during. t:h;e life of the 
·cred:i t, which lasts uri tii 1985. *.* .. The residehtial tax 
credits are expeq.ted to cost $567 ·million throug,h 1985-, and 
.lead ·to an energy· sayings of o. 03 quads. in that year.· 

The r~sidential cf~~its, targeted at reducing the 
. cost-s of active and pas:sive solar energy ·systems, would 
give greatest ·emphasis to solar hot water sy-stems. Over 
ninety percent of the units. i;nstalled t·hrough 1985 under the 
tax credit are expec.ted to be for solar hot water. In 
contrast, passive solar systems are only partially covered 
under the Energ.y Tax Act • s provisions. Those components of-. 

~~------~~--~~----~· --- ' ' ·*Financial Incentives are reviewed in de·tail ·in Appendix B. · .· 

**Estima.te of the Joint Committee on Taxation. 
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passive solar systems that are integral to the s,tructure of 
the house, for example, thicker walls and storage, are not 
eligible for the tax credits, due to the difficulty in 
distinguishing the cost of the sol:ar system from the cost 
of the house itself. Accordingly, the impact.of the tax 
credits on pass.ive solar is expected to be smal.l. 

The Energy Tax Act also provides business purchasers of 
solar ene.rgy systems a 10 percent investment tax credit over 
and above the regular 10 percent inve,stment cred.it. Whe.n 
solar energy systems are used for process heat, industrial 
purchasers will receive a total investment credit of· 20 
percent (the regular 10 percent investmen.t tax credit plus 
an additional 10 pe·rce•nt authorized by the Act). When solar 
systems are used for heating and cooling industrial and 
commerci.a.l buildings, they will receive only a 10 percent 
credit because heating and cooling systems are inel ig.ible 
for the regular credit. The .business credits. under the 
Energy ·Tax Act are expec.ted to· cost $64 million through 19·83 
when they expire. .The energy savings in that year· 'from the 
prog.ram ~ill be less than o ..• 001 quads. · · 

The business credits· expire to.o soon ·to ha,ve a large 
impact on the market for industrial process heat, where. 
cost-reducing technology improvements will take a number of 
years. Larg.er credits would be required for a more extended 
period of time to create th~ additional demand needed to 
reduce system costs. The tax credits contained in the 
Energy Tax Act also do. not help indu.stria1 and residential 
consumers in financing the high front-end investment requir­
ed for solar energy. Nor do they address the fact that 
solar systems mus·t be financed on credit terms that are 
often more costly than the incremental utility capacity they 
replace. 

The NEA also contains provisions to encourage the use 
of solar energy equipment in schools-and hospitals. 
Funds totalling $900 million are authorized through fiscal 
year 1980 to cover the costs of energy audits and conserva-

. tion and renewable energy equipment purchases. To be 
eligible for such funds, states must submit plans showing 
the extent to which solar energy equipment will be used and 
the methods to be used to encourage such use. 

The National Energy Conservation Policy Act, another 
part of the. NEA, contains a number of financial provisions 
that fill some of the gaps in the Energy Ta.x Act. The · 



Conserva.tion Act increa.ses mortgage l.imits by 20 percent to 
cove.r "the costs of solar energy systems for mortgages 

··insured or guaranteed by HUD/FHA and the Farmers Home 
Administratlon of USDA.. In addition, the Act authorize.s 
the Government National·Mortgage Association to purchase 
loans made £or the purpose of purchasing and installing 
solar ener.gy systems under a 5 year, $100 million revolving. 
·fund program. :The Federal Home Loan Mortgage Corporation 
and the Federal National Mortgage As·sociation were also 
autho.rized .to .purchase home improvement loans for solar 
energy· systems. · 

The NEA, also authorizes $330 mi.ll.ion fqr loans arid 
feasibility studies to aid deve]opment of small-scale 
hydroelectric pro,jects. 

The Small Business Energy Loan Act of 1978 authorizes 
loan guarantees and direct loans for a broad range of . 

·conservation and solar energy investments by small busines·ses. 
Up to. $45 million in loan guarantees would be authorized 
under this. program as well as ·up to $30 mill ion in dir.ect 
loans. Manu.facturers and distributors of solar energy 
systems would be eligible ·for assistance. of up to $500,000 
of l.oan. guarantees and ·up to $3'50, o·oo of direct loans. It 
is expected that solar manufacturers 'will make the greatest 
use of this program. 

Take.n together, the NEA and SBA financing as•si.stance 
prog:rams are not expected to have a great impact on the 
solar industry. Less than 150,0 00 r..esidential units are 
likely to be financed be·tween ·now and '19'85 under the NEA 
financing a·ssistance programs. Under the SBA. programs, it 
is est.imate.d that fewer than a thous·and installations. will 
be financed. Further financial assistance for solar develop­

. ment will' be needed in -the future if the full potential 
of solar energy is to be realized. · 

B. General Purpose Financial Programs 

A variety of existing general purpose Federa1 financial 
assistance programs could support solar energy if they were 
direc.ted toward this end. Table 5 summarize.s thes.e programs, 
which include ac.tivities in t'he Departments of Agriculture 
and Comme.rce, HUD, the Veteran's Administration and the 



TABLE 5 

EXISTING FEDERAL FINANCIAL ASSISTANCE 
PROGRAMS THAT COULD SUPPORT SOLAR ENERGY 

o HUD programs targeted at the residential market: 

- Secondary market operations of GNMA 

- FHA mortgage insurance programs 

- Community Developmen.t Block Grant Program 

- Low income housing. anq rental assistance 
programs 

o Department of Agricl1l.tur.e ·programs targe·ted a·t_ 
the rural and agricu·ltural: rriark.et: 

Di rec:t Joans for i111provement of family farms 

- Farmers Home Administr.at.ion loans and loan 
. insurance 

-Rural-Electric Administration loans and loan 
guarantees 

o Veterans Administration financial assistance 
programs aimed at the resident.iai' ·Sector: 

- Guarantees of residehti~al mortga·g·es 

- D·ire:ct loans in areas where mortgage credit 
is short.· · 

o CollliiJerce Department assistanc.e ,for economic 
redeve'iopment · throug.h the .Eco,nomic Deve.lop-

. ment Administration , 

o Small Business Administrat-ion prog.rams aimed at 
industry:* 

-Loans to small-business firms in areas of high 
unemployment and firms owned by persons with . 

. low incomes 

- Small Business Loans Program, loans and 
guarantees to small busines.s'es unable to 
obtain credi~ elsewhere · 

- Small Busin_ess Investment Company funds 
avai.lable to small, ·innovative f.irms with new 
products · 

*·Not including programs under the Small Busine.ss 
Energy Loan Act·of 1978. 
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Small Business-Administration. At present, these programs 
provide the solar industry little, i.f a~y, assi.starice. * 

The DPR has identified several problems with current 
Federal financing programs. Bec:ause solar. systems are new 
and have. little resale hi story, they· are ·of-ten undervalued 
as an asset. Moreover, mos·t Federal lending programs neither 
include nor exclude· solar energ.y systems as qualifying for · · 
f i11ancial a·s·sistanc.e. As a re.sul t, confusion exists as 
to the app.l..icability of existing .programs to solar .energy .• 

. In the residential financing assistance programs, 
credit risks are evaluated based on the ability of the 
borrower to meet principal, int·erest, taxes, and insurance 
payments (PITI). Energy costs, a significant risk factor.in 
loans to the r~sid~ntial sector, are often not taken into 
account, although HUD and VA programs do include ene.rgy 
costs in their debt service criteria. The added ~ost of a 
solar system increases principal and interest payments, 
but the reduced energy bills and reduced exposure to rising. 
costs that re:sult from using the ·system do not get credited 
in the borrower's favor.; If energy cos-ts w~re a(:ided to 
PITI, the improved risk that resul:ts from the borrowers' 
use· of so1ar energy wou.ld .be refiected' in tfi~ terms .and 
conditions of the loan. The Consumer Coope.rative Bank, 
which is being set qp pursuan·t to the National Consumer 
Cooperative Bank Act (P.L. 95-351), will take a step in this 
d.irection by employing crite.ria in ·making loans to coopera­
tives that are. more favor~ble to solar energy than tradi­
tional lending criter,i.a. 

The cur:rert,t low level q.f ·emphasis on sqlar. 'energy 
within II)Ost Federal finaneial assistance programs reflects 
the particular objectives of the programs~; wJ:iich almost 
always predate, na:tional concern wi t}1 sola~ energy. The 

·programs· are of :ten over-subsc.ribed, and: .would: ·probably 
require increased funding to ··provide substa·nt.ial direct 
financial assis-tance. to solar energy. As an alterna­
tive, financing ag.encies could require that· applicants for 
assistance consider solar systems before- any' funds from . 
these programs· are. used to purchase conventional energy 
equipment. 

* The exac-t level of assistance is impossible to determine 
because program statistics are not organized to indica·te 
separately the amount of financing for .solar projects. 
A better information base will be needed to evaluate 
fully the potential of exis-ting Federal ·financial 
assistance prog.rams for assisting the solar industry. 



13 

IV. FEDERA-L _OPERATIONS* 

A. THE FEDERAL GOVERNMENT AS AN ENERGY USER · 

The Fede·ral governme·nt is both a major US'er and pro­
ducer of energy. Federal agencies use 740 trillion Btu's of 
energy a year to operate about 2. 8 billion square fee.t of 
Federally-owned or leased buildings and facilities. DOD is 
th~ largest building owne·r, accounting for nearly 7 2 percent 

·of· total floor space, with GSA and the. VA second and third 
at: 8 percent and 5 percent respe.ctive.ly.. Leased buildings 
amount to 8 pe-rcent of. total floor space, with GSA and _the 

. Postal Service being the two largest holders of Federal 
leases. 

Twelve agenc.ies have installed ~olar energy sys•tems 
on their building.s and facilities. Mor·e than $150 million 

·has been allocated to 4 75 .solar proj~ects, including 419 
solar heating and cooling projects, 45 photovoltaics appli­
cations and 8 wind: systems.. Seventy-five .percent of these 
funds have come 'f-rom ageilcy ,mission budgets; the rest has 
come from DOE.demonstration:funds. A summary of the systems 
and· funds allocated, on· an agency-by-agency basis, is 
provided in Tcrble 6 •. • · · · 

The systems that have be.en funded ·to date are expected 
to supply, about 0. 2 t·rillion Btu·• s annually, or slightly less 
than 0.03 percent of th.e total energy required to operate 
Federal facilities. The. total energy that potent.ially could 
be displaced, '·according to DPR calculations, is· about 80 
trillion Btu's per year,· or one-tenth the total now consumed 
in Federal fatilities. · 

. Two new Federal init~~tives beg'in to fill this g,ap. 
The Federal Buildings Prog·ram in the National ·Energy Act 
will provide $100 million over a 3-year period to install 
solar systems on Federal facilities. It is estimated that 
this program will reduce fossil_ fuel demand by .about 0. 4 
trillion Btu's per year after 1981. 

The Military Construc.tion Authoriz.a.tion .Act (P.L. 
95-356) requires all .new military housing and 25 percent of 
o.ther new military facilities to be equipped with solar 
systems whe.re cost-effec-tive. According to preliminary DOD 
estimates, these requirements could result in purchases 
worth $5 to $20 million in FY 1979, and $80 to $120 million 

*Federal Operations are reviewed in detaiL in Appendix B. 



Agency 

GSA 

TABLE 6 

OPERATING AND FUNDED SOLAR ENERGY P.ROJECI'S 
FOR FEDERAL BUILDINGS AND FACILITIES* 

Funds Allocated 

Operating Funded. 
Millicns Number of Millions Number of 

of Dollars Projects of Dollars Projects 

$ 1.3 5 $. 2.4 4 

u •. s. Postal Service 0.2 1 1.5 ·5 

HE.W 0.9 2 2.3 2 

NASA 0.9 7 3.6 13 

OOI 0.7 21 8.9 106 

OOE 1.3 10 2.9 ·6 

usm 0~1 1 

EPA 0.01 1 

Justice 1.8 ,. 1 

VA o.5· -· f 16.7 49 

Trans~rtation 5.5 26 
'·. 

Defense- 23·.5 ·lOS 82.5 109' 

roTAL ~29.4 154 $128.1 321 

*A few hundred additional projects· are ih._ various ,planning ·stages 
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in FY 198i, the ·year t:he full progr.am becomes. operational.* 
When fully operational., the. prog.~am .s·hould save abou.t. 0. 4 
.tril!Lion Bt•i.J:' s annually. · · · 

In addition,: .. the NEA provides. $98 million over three · 
years for · the purchase of photovoltaic systems for · Feder-al 
facilit:ies. The systems are_ expeq~ed· to be used in remote 
sites for communication and other :purposes •.. The. program is 
designed -to acceTera-te deve.lopme.nt of a· photovoltaic industry­
and the: manufacture of lowe.r-cost photovol t·aic •systems. · 

The· provisions~ of the NEA and, 'Mi.litary Construct:ion 
Authoriz•ation Act provide the. basis :for a· modera.te Federal 
program for :u:s•ing ·solar energy in government buildings and 

.i. facilit-ies. Close to two miiL.lion square fee·t of collectors 
will be purchased in 1981.. These purchases, which in terms 
of dollars spent will _consti t.ute about _-20 perpent ·of pro­
jected industry sales i:n. that year, wi:Lll provide stimulus to 

· the fledgling sola·r .indus·:try• The energy supplied by the 
purchased equipment sqquld ineet about 10 percent of the 
heating•, cooling, and hot wat·e-r 'requirements of new Federal 
bu-il·dings. However, the. e-ffec-ts, of this program aft·er 1.981 . 
will be_ considerably reduced due to the expiration of· t.he . 
NEA Rederal Bu'ildings ·Program in 1981, •and the intention of 
DOD. to apply more s,trihgent cost-benefit criteria to sola-r .. 
sy·s·tems in 1982 and be.yond. · · · · 

,'. ·be spite the contribution thes.e two pr.ograms will :rqake 
to encouraging solar development; seve.ral constra.ints .will 
liinit the increase in Fede-ral solar ·use •. · Specif:ic budget 
provisions and funds for solar installati·on:s. do not 'exist 
except in the NEA ·Fede.ral Buildings program. Most agencies, 
including .DOD unde.r the -Military Construction Authori,zation 
Act, must fund solar .energ¥ at the. ~xpens~ of agency m:iss'ion 
requirements. For ag.e-ncies. other. than DOD,. current rules 
for assessing cost-ef·fectivenes•s favor al te.rnatives other _ 
than sol.ar.. These rules use a 10 percent dis.count ra·te and 
do not. require replacement cost pricing of conven.tional 
fuels. 

Although t·ne N·EA provisions do not require c.ost­
·effec.tivene.ss· crite:ria to be met for the Federal Buildings 
Prog.ram, ,and the Mil·itary Construction Authorization Act 

* The Senate Armed Services Committee has ·estimated that the 
f·ull operat-ion cost will be $100 million a year. 
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. . . 

redefines cost-e.ffectiveness as repayment of the incl:'e..:. ·. 
me·ntal cost of the solar system_ over the life of the · · 
f aci.li ty, neither provides the across-the-board·,;.change in 
cost-effectivene:ss cri te.ria which would be necessary to 
insure optimal Fede.ral use of solar systems.- .. 

Moreove•r, the Federal effort s·t.il,l lacks overall 
coord•ination. At present there is .rio effo;-t to- assure 
that- purchases are made in a systematic manner, .. so that 
experience in one Federa·l facility can benefit. another,. and 
so that Federal purchases have. a. maximum impact· in supporting , 
the solar industry. 

:·. 

B. Feder.al Agencies as 8-lipPlfers of En·er~y 
. . . 

The Feder.al Pow~r Generation and Marketing ( FPGM) 
agencies supp-ly over. 10 pe'rcent of the electrical energy 
use.d in this country. ·These agencies include the Tennesse.e 
Valley Authority (TVA), the u.s.~ Army Corps, of- Eng.ineers, and 
the Bureau -of Reclamation of the .Department qf the Interior .• 
The Power Marketing• agencies within the De.partment of :Ehe"rgy 
include the Bonneville Power Admini·strat.ion, th.e .Weste.rn ._.·.· 
Area Power Administration and the Southea-stern and South'-:. 
west.ern Power -Administrations. The Alas~ari·.- Power Administra-~ 
tion operates its own dams and market~ the power it prodqces. 

The TVA has -initiated a comprehensive solar program\ ·.· 
covering space heating and cooling, agricul t·ural and indus..;.; 
trial proces~ heat, biomass· and commercia-l implementation. 
The agency has installed four solar hot water heaters on its 
own buildings, and has initiated a program to help finance 
1,0~0- hot water applications in Memphis, Tennessee. 
It has also· supported biomass and agricultural process heat. 
demonstrations. TVA solar appl:i~ations prog,rams were funded . 
at $.2.00,00.0' in 1977 and $500,00·0 in 1978. They are planned· 
to g.row to. $8.1 million in 1979. These promising program~ 

. should make a subst·antial· contribution to the demonstr:ation 
of solar energy in the TVA service area. 

The Bureau of Reclamat.ion in the Department of the 
Interior has ·ongoing RD&D programs (mo~tly facilities 
development a.ctivi ties) in the hydroelectric -energy field 
amounting to more than $40 mil.l.ion annually. In addition, 
the Bureau is studying wind-hydropower in.tegration for the 

·Medicine Bow area in Wyoming~ 

The Army Corps of Engineers is carrying: ou.t a national 
hydroelectric power resources study, which will identify 
potential hydroelectric sites in cooperation with other 
Federal agencies. The Corps allocates more than a quarte.r 
of a billion dollars annually to hydroelectric power genera­
tion. 
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Finally, the Bonneville Power Authority (BPA) is 
active in a number of· areas. Sol~r cells.have powered 
hydrometeorological stations for over a decade., and evacuat­
ed· tube solar collectors are now used in conjunction 
with an elect·ric hea.t pump and air condi tioni:ng system in a 
BPA bu'ilding. The BPA has also installed a temporary · 
aircraft warning beacon. powered by .solar cells, and the 
Authority has preliminary pl?tns· to install two wind genera­
tors in t·he. BPA system. 

The programs of the FPGM.agencies, many of which 
are just s·tarting, have a much wider potential. In the 
future they can play a significant role in promoting solar 
use, for e-xample by demonstrating how .on-site, decentralized 
renewable energy units can be integrated into large utility 
grids. 

c. International Programs 

The Federal government has a g·rowing number of inter­
national· programs for .solar energy. These include bilat·eral 
and multilateral cooperative arrangements for·res~arch, 
development and demonstration of solar technologies, 
ene.rgy and' related resource as.sessmerits, training in energy 
management, and. development· of indige·nous ins.titutions. 
Annual expenditures· for· these prog.rams amount to about $25 
million, approximately two-thirds of w~ich is managed by the 

·Agency for International Development (AID). 

Existing prog.rams include AID ass'is.tance to developing 
· -countrie.s, promotional programs by the Department of Commerce 
to aid u.s. manufacturers in exporting their products, 
programs under Title V of the Nuclear Non-Proliferation 
Act to develop non-nuclear energy sources, and activities by 
Pe.ac.e Corps volunteer,s to adapt solar technologies to rural 
needs. 

In addition, DOE has entered into a number of technical 
cooperation agreements, primarily with other industrial 
countries, for solar technology informa.tion exchange, 
improvement of analytic te.chniques, design studies, perfor­
mance data comparison, and j.oint hardwa·re dev:elopment. · DOE 
ha·s two programs already under way for energy assessments 
with Egypt and Peru with $5 million authori-zed for FY 1978*, 
and $1 million for R&D, primarily with industrial count.ries. 
Finally, a number of Federal agencies are engaged in coopera­
tive .efforts in conjunction with the International Communica­
tions Agency, the World Bank, and the United Nations. At 

*These are pilot activities, and follow-up activities, 
if any, have yet to be agreed upon. 
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the.recent Bonn Economic Summit, the President indicated the 
u.s. intention to intensify its energy assistance programs, 
especially in the· a·rea of renewable energy technologies .• 

At present, there does not appear to be enough coor­
dination to.manage these diverse programs effectively, 
particularly in view of t:he multiplicity of international 

. organiz:at.ions, nations, and priva·te interests that mus·t deal 
w.ith the Federal agencies involved.. As a result, a strategy 
for developing a comprehensive international solar energy 
pro~ram dbes ~ot exist. Effective coordination would be 
enhanced by a c1arifica.tion of agency responsibilities for 
implementing bilateral energy programs, particularly with 
respect to DOE and AH> re.sponsibilities for LDC energy 
programs. In addition, the role of the Federal governrtten:t. 
in assisting the private ~ector·to market u.s. solar techno­
logies over.seas needs.to be enhanced.aspart of the overall 
u.s. export promotion effort. 

V. INSTITUTIONAL BARRlERS AND:INCEN.TIVES* 

The. Federal governme·nt also has ·a number of programs to 
provide incentives and overcome· instit'u.tiona1 barriers to 
incr.eased solar· energy use. · These programs are .. designed to 
disseminate inform·ation about solar devices and train 
workers who install solar equ.fprnent. In other areas, 
government programs have. be.e~ created ·to help protect 
consumers who purchase. solar product·s. and encourage utili­
ties to promote solar energy. Finally, local governments 
can turn to other Federal 'programs for assistance in 
devising land use policies t.o facilitate greater solar use. 

A. Information Dissemination and Data Collection 

Lack of information about solar energy systems has: been 
a major obstacle to u.s. solar energy development. DOE has 
primary responsibility for the national solar data collec­
tion and dissemination program, with other agencies partici­
pating as required to meet their specific constituencies' 
needs. Existing programs to. disseminate solar information 
include the DOE Technical Information Center, which. serve.s 
as t'he national solar information data cente.r, the DOE 
Energy Extension Service, ~he National Solar Heating and 

·Cooling Informa·tion Center C:HUD), the Agricu1 tural Extension 
System (USDA), the Solar.Energy Research Institute and the 
four Regional Solar Energy Centers that are just now 
getting under way. 

*Federal Programs to deal with institutional barriers are 
reviewed in de.tail in Appendix B. 
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Despite ·the existence of several inf'ormation centers, 
the public has e,xpr.ess_ed strong conce.rn in the DPR Is public 
forum:s that riot enoug:h. information Is available where and 
in t:h.e. form it is needed~: .. ~There is no central clearing- . 
h.ous·e to :direct people to· fhformation sources which do· 
exist on, the full range of solar technolog.ies; fo·r example, 
the National ·Center deals only with heating and cooiing. 
The DPR also· found that information provided by dif.ferent 
·sources is often contrad:ictory. Builders and other groups 
complained that the ·Federal government does not freely · 
distribute· all the information that isgenerated by 

· Federa'l programs~ · Mor,eover, the Federal· government has• 
done ·r~laf.ively lit·tie to targ.et info.rmation to potential 
users :and producers who ·could bene'fi t from the government 1 ~ 
informatio~:t programs~ 

B. · ·Labor and Training Programs 

Seve.ral Federal training programs are designed tp _ 
assure that a shortage of skilled labor does not hinder· 
increased solar ene.rgy use.. The Department of Energy 
admin.isters a program for solar installation classes in 
post-secondary schools unde·r the Education Ac·t Amendments of 
1976 •. The Commerce· Department prepares standard cour.s.e 
curricula for sol~r design and installation, and HUD conducts 
training programs for installers, builde-rs, and lende-rs 
through the National Solar Heating and Cooling Info~mation 
Ce.nter. 

- The Department of Labor, in conj:unction with DOE and the 
Community·Services Administration, has begun a Solar Utiliza­
tion, Economic Development and ·Employment (SUEDE) program 
aimed at training CETA workers to install solar equipment in 
low income communities. Ad'ditional effort·s to train instruc­
tors· who can theri train individual .workers in techniques for· 
installing solar hot .wate-r heating and cooling systems were 
proposed by DOE during the second session of the 95th 
Congre.s:s ·but failed to 9ain Cong.ressional approval. 

C. .. ·Consume.r Pro-tection 

Other Federal efforts are designed to enhance consumer 
confidence in the relia'bflity of new solar devices •. The 
National Bureau of Standards (NBS) has de~eloped interim 
performance crite-ria for solar heating and cooling systems 
and assisted HUD in developing standards for solar heating· 
and hot water· systems in Federa·l demonstra.tions. HUD and 
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DOE demonstrati·on programs now require m1nl.mum warrantie.s 
from pa·r.tici.pating installers and man-ufacturers. NBS and­
DOE· are also actively working with volunta·ry standards . _ 
organizations to d.eve~op solar equipment standards and to 
identify q,ualified la-boratories capable of testing and 
certifying solar industry products~ A hotly debated issue 
is whether the benefits of. warranties to consumers outwe:igh 
the possible burdens they place on· an infan·t industry. To 
date, the Federal effort has largely focused on encouraging 
an·d assisting industry rather than on imposing mandatory 
standards. 

•··.·· 
rn·. . Utili ties 

The DPR found:that _utilities could either significantly 
•assist in the increa•sed utilization of solar energy o-r serve: 
as major barriers tb such use. Utiliti~s can inhibit solar 
energy use by offering backup energy t_o 'users of solar . 
-equipment at discriminatory rates .or by refusing to buy- back 
system...,compat·ible e.lec.tric energy at._ reasonable rates. 
(Solar backup rates sh'ould reflect- the true cos·t of providing 
that· energy, _including both the need for peaking power and 
the contribu·tioh solar energy can· make to reducing summer : 
peaking loap~~ .~L. Ut ili-ti.e:s -can assist gr~?l·ter corqmercial iza­
t-.ion of solar-devices, on the other hand, by giving their 
.customers advice, recommending rel_iable systems and installers, 
offering financing, or· even owni,ng the._ systems and leasing 
.them. · -. 

The.is:sue of ut:flrity-involvement·in sol·ar energ¥ is highly 
charged politically ·-with many_ public participants to _ 
the DPR expre.ssing:1opp6sit'ion to ariy u.tility role in· solar 
development •. A-;:q;ue$•tion has also b.ee-n raised. as to .the 
impact' on c.ompeti~ion of. involving i·.eguiated moriopol.ie:s in a 
competitive. industry~ : ,Clearly, utilities have a role in 
so-lar ene·rgy: in.- _·te-r;ms of the rates they charge. for back-up 
power and could pl~y a posi tiv_e role in assisting in the 

. stimulation of greater- _solar energy .,u·se. 

Although authority to regulate ultilities has-t-radi­
tionally been firmly h_eld by Stat.e public uti!'ity ·commis­
sions, the newly enacted NEA expands the Federal role in 
ratemak:ing 'by prohibiting discriminatory rates for. sol.ar 
energ.y ·and au.thorizin·g DOE intervention in rat~makl:ng 
proceedings •. in additiol:t, DOE is. studying the role.: uti! i ties 
can play in promoting solar energy use as part of_its 
institutional barriers and ince·ntives programs •. 
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E:~ · Land use 

Land use res-triction.s can have a major impact upon 
solar ene'rgy use. For example, zoning ord:inances can 
restrict acce~~ to sunlight and limit installation of solar 
devices. :Because land use has traditionally been a concern 
of local governments, Federal involvement has been limited 
to research and information dissemination to the State and 
local levels. The· major Federal prog.ram is administered by 
HUD in-conjunction with DOE. Initial efforts have generated 
some useful data for local jurisdictions that wish to 
facilitate use of solar energy. 

VI. SUMMARY OF FINOINGS 

A broad Federal program for solar energy is already . 
in place, cove,ring most of the appropriate areas of gove.rnment 
involvement. There are however~ many prog.rams that could 
be redirected or expanded to ~ccelerate solar _eriergy develop­
ment and use. 

A. Research, Development and Demonstration 

_ The Federal RD&D pr()gram is substantial in size and 
scope and has already made important contributions to 
solar development. Nevertheless, Federal e-fforts have 
not always concentrated on near term t.echnologie.s and 
-systems that can replace oil and gas. In. the future, ·more 
emphasis. should be placed upon technologies for direct 
production of heat, more effici-ent collectors,. biomass,, 
wind, industrial and agricultural process he_at, lowe.r cos·t 
systems, community systems, and fundamental -research of both 
a· basic- and applied nature. 

B. Financial .Incentive.s 

Federal financial assis·tance to residential users of 
solar energy. w.ill come largely from the tax credits of the 
NEA. ·Although these credits will give valuable a·ssi.stanc.e, 
primarily to solar hot water systems, they will do little 
to encourage passive solar design. 

The NEA also gives businesse.s a ten percent credit 
for solar inve.s·tments. However, the size of the credits and 
their early expiration date will limit their effectiveness; 
cost-reducing technology improvements .. for solar proce.ss 
heat, for example, will take a number of years .• 
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Several existing general purpo'se Federal f.inan·cial 
assistance programs might be able .to ·support solar energy if 
they were directed toward this .end.. However, ·solar energy 
systems will continue to'be at a disadvantage until lending 
criteria are based on the re.cognit,ion that reduced energy 
risks are an important element of .the credi:t decision and 
that solar systems are a ~aluable asset. 

' ' . . ' ~. . . . : . 

In the. future, widespread: u·se of solar energy could 
J:lave' signif_icant impacts on the flow o·f funds for the 
energy sector. In the_ past, the• electric utility industry, 
which has been financed largely by the insurance 
'industry, has been the larg.est user of capital in the ~nergy 
sector .• '' .ln contrast, any substantial capital requirements 
of solar u~_ers will be· financed primarily from banks and · 

.traditional mortgage sources. New financial mechanisms-may 
be needed to insure that su·fficient capital is available for 
these solar purchases. 

c. · Feder.al Operations 

A sub~tantial effort. to ~se solar energy in Federal 
facilities is already underway, and the NEA and the 

_· Military Construction Authorization Act· will incre:ase this 
activity. Whether the current Fede.ral effort in this 
~area is adequate depends to a great degree upon the nature 
of the governmen.t 's .goal. If it is to demonstrate leader­
ship, current efforts :with some modification and program 
expansion will suffice.. If it is to stimulate the solar 
industry, the Federal purchase under current programs of 
two million square feet of collectors in 1981 represents a 
sizeable fraction of indu:stry output for that one year. If 
the goal is· to replac~ fossil fuels with sol~r energy as 
much. as possible in goverament buildings and facilities, .a 
major incr-ease in e-ffort and funding would be re9uired. · · 

. . 

In other· areas, Fede.ral agenc.ies that gener·ate power 
have not fully utiliz.ed t·heir capability to demonstrate 
how decentralized renewable energy units can be integrated 
with large generatiort facilities. And while a numbe,r of 
international programs for promoting .solar energy exist, the 
governmen:t lacks an overall international .solar s.trategy. · 

D. Institutional Barriers and Incentives 

Th.e Fede,ral government has alr,eady initiated sever;al 
programs to reduce institutional barriers to solar energy._ 

·Howeve.r., several of these programs could be improved. S'olar . 
·information programs do not appe,ar to be adequate for· 
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meeting the public's needs. Current training programs could 
be improved with additional efforts to train instructors who 
can then train individual workers in solar installat.ion 
techniques. · 

Consumers. and indu;s·t·ry ·are divided over the is·sue of 
providing st·andards and warranties for solar products. 
Consurne.rs want a·ssurance.s that solar uni t·s wi 11 work, while. 
industry and many solar advocates fea·r that mandatory 
warranties will drive out small firms and lead to higher 
price:s. A Federal policy. that satisfies both concerns w.ill 
be difficult to design. 

Finally, federal efforts in the area of utility regula~ 
tion and land use po.licy haye been limited, primarily 
because these areas have traditionally been re.served for. 
state and·local governments. 

E. Conclusion 
. . 

The future course of. solar development in this coun:try 
will depend tosome extent l:ipon the quality and scope of 

.. government support. Al'though ex:isting programs are. subs,tan-
·tial, they_ can be improved inmany.ways. ·The o.p:R· has 
analyzed a number. of i~itiativesthat would carry out the 
improvements suggested in th·is ·chapter. They are described 
in the.discussion of fl,lture policy in Chapter 4. 

: .. ; 



CHAPTER III 

THE POTEN.TIAL FOR INCREASING SOLAR EN-ERGY USE 

I. ·ESTIMATING FUTURE SOLAR EN·ERGY USE 

A. Coping with Uncertainty 

It is not possible to forec-ast total energy demand 
or the future use of specific energy sources beyond the 
near-term with any ce.rtainty. A number of unpredictable 
fac·tors such as the course of ene.rgy price,s, the avail­
ability of competfng fuels., future environmental standards, 
public attitudes, and the effects of government activity 
will affect t'he patte.rn of future ene.rgy use._ 

Rather t'han attempt to predict wha.t these factors will 
be at a future date, the DPR has. estima.ted· solar ene;rgy · 
penetration in different scena~ios, assumipg three levels of 
governmeri.t support fot:' solar energy at different levels of 
energy prices. Assumptions were also made about.environ­
mental an~ other government policies.* 

B. The Three Scenarios 

The Base Case repre_sents a possible future· ~hich 
could evolve under current energy policies and programs at 
about the same lev.el· of commitment as at pz::esent.·~ . It 
ta·kes into account passage. of the solar provisions of 
t-he Na tiona! Energy Act., continuation of Federal R-D&D 
programs a.t ·present le·vels (over $500 m.illion per year in 
1978 dollars), and a continued-effort to ident~fy and 
overcome ins.ti tutional barriers to solar energy. 

The Maximum Practical ca·se represents the maximum 
contribution that ·solar technologies_ could reasonably be 
expected to make by the turn of the century within the 
tramework of traditional Federal intervention. Fo·r each 
solar technology and potential application, the DPR estimated 
what might be achie.ved over th~ Bas.e Ca·se with a set of 
comprehensive and aggre.ssive ini tiative·s·. . The amount of 
solar penetration in the Maximum P-ractical Case is less 
sensitive to energy prices than.it is to the full range of 
government policies that would be adopted to achieve ·a 
targeted goal. 

*The technical, economic and other assumptions t:ha.t define 
each scenario are described in .Appendix B.S. 
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The Technicai :Limits .Case is an at.tempt to assess the 
limit to solar penetra.tion by the year 2000 imposed 
primarily by the rates .. at whi.ch ch~nges can be made to 
existing stocks and buildings and ,rate·s· at which solar 
.technologies can be manuf'actured and deployed. The 
price of 'Competing fuels and' other fin·ancial and institu­
tional barriers w.ould play. a decidedly se.condary role in 
the Technical Lim'i ts Cas;e •. . · . 

To· develop the estimat:es of the energ.y impacts associated 
w.i th the Ba:se, Maximum Practical, and: Techn,ical Limits 
Cases, the D'P.R es•timated the number of solar buildings, 
windmills, photovol:taic arrays,, aqd other solar· equipment 
that would have :to be in place in the" year 200.0 for solar 
energy ·to have the penetration predicted .for each scenario. 
These and ot·her. assumptions are d'iscussed in greater detail 
in Appendix B. 5. · 

c. ·Results 

The DPR estimated future energy supply and demand in 
the Base Case under three dif£erent price assumptions. The 
low. price scenario assumes that .. d'eple:table fuels· will . 
continue to be plentiful and relatively cheap, with world 
oil prices rising very slowly to $18 per 'barrel of oil in 
~1977.dollars by the year 2000. The ·second path assumes that 
conventional supplie.s will be tight and that ·world oil 
prices will reach $25 per barrel. The third case assumes 
that supplies will be even more scarce, with oil prices of 
~32 pe.r barrel at the end of the century. 

' 
Estimat;ed total primary eriergy demand in the year 2000 

under the three price scenarios rang,es from 95 to 132 quads. 
Table 7 show;s the e.stimated Bas·e Case contribution of solar 
ahd ·conventional energy sources at each of the assumed .price 
levels. It also.shows the actual contribution of solar 
energy sources in 1977, as a basis for comparison. , As Table 
7 .indicates, solar energy in the Base Case could displace 
from. 7 to 12 quads depending on energy prices. The DPR also 
es.timated that solar energy could displace 18 quads in· the 
Maximum Practical Case, and as much as 2 5 to 3:0 ·quads in the 
Technical Limit .Case. Table 8 gives a breakdown of the 
estimated solar c.ontribu tion i.n the. Base, Maximum Practical, 
and Te•chnical Limi.t .Cases by solar technology. 

In moving from the Base to the Maximum Practical Case, 
not all solar applications would increase at the same rate. 
As Table 8 indic.ates, the. energy contribution from P.as·sive 

*Specific assumptions about energy price increases for other 
fuels are discussed in Appendix B.S. 



Oil 

Gas.·· 

Coal· 

Nu.clear 

Solar 

a Other-

Total 

. 1977 

·Table 7 

,P.RIMARY ENERGY SUPPLY 
IN ·:THE BASE CA~E 

. ·(Quadrillion Btu's) 

$14. 5.0/bbl b .·. $18/bbl b 

36.9 44.0 

19.6 20.2 .• 

14.2 43.0 

2.7 17.0 

4.2 7.3 

-- 0.5 

77.6 132.0 

2000 

$25/bblb $3'2/bbl b 

32.1 22.8· 

18.0 .14.5 

38.5 31.5 

15.0 13.0 

9.9 il.2.7 

0.5 0.5 

114.0 95.0 

a Includes geothermal and other non-solar renewable· energy :sources. 

b Landed. price of imported oil .• 



Table 8 

ENERGY DISPLACE~ BY SOLAR TECHNOLOGIES IN 1977 AND 2000b' 

" 

Residential/ 
·Commercial · 
Heating, Ho·t· 
Water, Cooling· 

. Indu.s.trial & .· .· 
., 1 ' c' -Ag,rl!.cu tural-

Hyd'ro 
(High Head) 
(Low Head) 

·Biomass 

Solar Therlllal · 
Electric 

Wind, 

Photovoltaicse 

OTEC 

Solar Power 
Satellite· 

TOTAL 

1'977 -·-

Small 

Small 

--
2.4d 

(2.4) 
(Small) 

1.8 

" 

--

4.2 

B~se.Case 
$25/bbl 

0 •. 9 

0.2 

1.0 

3.9 
( 3. 5 )· 
(0.4) 

3.1 

0.1 
-~ ~-·, 

0.6 

0.1 

9.·9 

Base Ca,se 
$32/bbl 

1.3 

'0 .3 

1.4 

4.-0 
(3.5) 
(0.5) 

4.4 

0.2 

0.9 

0~2 

12.7 

Maximum 
Pract-ical 

2.0 

1.0 

2.6 

4.3 
(3. 5 )' 
(0. 8) 

5.4 

0.4 

1.7 

1.0 

0.1 

-18.5 

Technic.al 
Limit 

3.8· 

1.7 

3.5 

4.5 
'(3.5) 
(1.0) 

7.0 

1.5 

3. o: 

2.5 

1.0 

28.5 

a The numbers in ·this table ·represent the amount of conven-tional 
energy that can' be displaced .by. solar ene.rgy, rathe-r than th'e '', 
amount of energy· actually_delivered by.solar systems. 

b Because predictions about f~ture solai use cannot be . 
precise, the DPR has estimated · rang.es for solar ,penetration in 
the year 2000. The figures :i:n this Table.usually represent the·· 
midpoints of the-se ranges. 

c 

e 

Includes process heat, on-site electricity and heating and hot 
· wa·ter. 

Energy displaced by existing darns during years- .of normal 
_rainfall is· J.· •. o quads. 

Photovoltaics penetration is dependent on substantial. 
cost reductions. 
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solar design would approximately double while ~use of hyd,ropower 
would incre.ase by no more than 10 percent. Increased use of 
most other solar technologies would fall somewhere betwe.en 
these ex.tr.emes. 

· It is important to emph·asize. that these predictions of 
solar energy.use in the year 2000 are only rough estimates 

. of what might occur.· . Be·cau·se the future s'upply o.f and 
d.emand for energy depend upon a wide variety of unpredictable 
'factors, estimates. about future use can only indicate the 
overall direction of charige. For example, any substantial 
increase in natural gas availability could al t:e-r the 
economics· of solar energy, and provide many of the same 
environmental benefits •. 

II. THE.IMPACTS OF ACCELERATED SOLAR ENERGY USE 

A. Direct Economic Cost 
... 

The DPR estimated the net national energ.y bill. 
o·f the. Base, Maximum Practical, and Technical Limit cases 
ove'r the period from '1978 tp 2000. This· was done by e.s·ti- . 
mating :the. total, cost of ·install.ing riew .solar energy systems 
in this period a~d subtracting the ~ost of an equivalent 
amount ·Of energy from an .appropriate mix Of conventional 
sources.* · · 

In the Maximum Prac.tical Case, this net cost rela·tive 
·to t'he Base ca·s·e ·appears~ to range from a small saving to an 
increase of about one to two per·c·ent .in the total national 
energy bi.l . .l ,over the .next two decade.s~ In the Technical 
Limit Case.;:·(,, the net energy bilL·to the. Nation could be as 
high as five to ten. percent a_bove·that of the Base Case. It 
should be ·no.ted ·tha·t these .estimate·s do not take into 
a.ccount the. bene,fi ts· of reduced Subs.idies. to conven.tional 
fuels .that accomp·any ·greater us.e of solar ene.rgy' nor do . 
they· ta]{e into· account the gove.rnment costs o.f futur:e. 
subsidies to solar ··en·~rgy. 

*The $25/bbl price scenario was assumed. Prices of conven­
tional fuels were assumed to,escala.te at re·al .rates rang.ing 
from 1.8 to 4.8 percent per year. Electribity prices 
were assumed t.o increase at 1. 8 percen·t per .year. Capital 

· cos·ts and projected iearning. ·curves for the v~riou~ t.echnolo­
gies were estimat·ed jointly by two of the DPR J;nterage,ncy · 
Panels. 
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Becau~e futur~· costs. of ~olar technologies and of 
cohventional ftiels are difficult to predict, the net resourc~ 
cos·t .to the Nation of achieving widespread use of solar 
·energy is highly uncertain. If solar costs decline as 
rapidly as the optimistic projections, and if the costs rif 
conventi.on:al fuel . rise rapidly, aggressive solar development 
could cost no more than use of equivalent conventional 
resources, and pos·sibly even less. If the reverse proves 
true (relatively expensive sola·r and relatively slow increases 
in costs of convent.ional fuels), rapid solar expansion' would 
incur net resource costs. 

B. Employment Effects 

The DPR also es-timated cumulative labor requirements 
for the Ba.se, Maximum Practical and Technical Limits Cases 
assuming the $25/bbl future. The calculations took into 

·account both the: :direct and indirect jobs created in supply..­
ing solar energy as well as the jobs los·t · through ·reduced 
utilization of conventional ·fuels. · It should be emphasized' 
that the estimates are based on limited d~ta and are there~ 
fore very rough approximations. 

The resul.ts, shown·. in Table 9, indica.te that cumula.,. 
tive labor·reql,lirements' in the energy sector over the next 
22 years could :be as mu:ch · a.s 3.1 million worker ye.ars, ·or 5 · 
percent, grea.ter in the Maximum Practical Case than in the 
Base Case, and .9. 9 mill;ion worker years, or .1 7 percent, 
greate·r in the Tf!!chnical Limits Case than in the . Base Case. 
Because of the dispe·rsed nature of most solar applications, 
the jobs creat·ed would tend to be fairly evenly distributed 
across .the Nation. Many of the jobs· crea·ted by an expan.sion 
of the sola·r industry would require low ·S·kill levels, thus 
employing workers subject to the highest rates of unemployment. 
The effect on unemployment is highly dependent on the. 
specific strategy adopted to accelerate solar energy use·. 

To· the extent that accelerated solar use could result 
in higher co.sts than the Base Case, total employment effects 
could be negative unless· offsetting monetary and fiscal 
policies were implemented. However, if solar systems were 
no more costly than alternative fuels, then accele.rated 
solar energy use would crea.te somewhat more jobs. 

c. The Environment 

Solar energy offers several environmental advantages 
over competing energy sources. Fossil fuel combustion is 
currently a major cause of air pollution, contributing large 



·Solar 

Conventional 

TOTAL 

TABLE. 9 

NET CUMULATIVE 
LABOR REQUIREMENTS IN 
THE ENE,RGY SECTOR FROM 

1978 TO 2000 

(Millions of Worker-Years) 

.·Maximum 
B:ase Case Practical 

('$25 pe,r .Barrel) Case 

4.1 1.0. 7 

55.7 ·52 •. 2 

59 .:a ·62.9.· 

Technica·l 
Limits 
· Ca·se 

22.2 

47.5 

69.7 
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qual)tities of sulfur oxides, nitrogen oxides, .hydrocarbons,· 
and carbon monoxide to the atmosphere. These pollutants 
have been shown to contribute significantly to the incidence 
of.cardiovascular and respiratory diseases as well as the 
deterioration of crop and property values. SuLfuric acid 
drainage from coal mines and the.rmal discharges from electric 
utilities contaminate theNation's waters, while oil spills 
from super tankers: and blow-outs from off-shore wells, can 
pollut:·e · the . oceans.. Moreover, coal mining leads to the 
death of more· than a hundred miners and to more than ten­
thousand mining injuries per year. The Federal Gove-rnrrien.t 
is now paying compen:sation of a billion dollars a year to 
victims of black lung. disease.·. 

. . 

Nu:cl~ar power ra,ises a host of .potential _environmental 
problems o.f. its own. ·These problems· aris·e at every stage of 
the nuclear prciQess, from'extraction, transportation and · 
use of fis·stonable materials to stora_ge and ultimate dis­
posal of.· radioactive nuclea·r waste. .These diff·icul ties have 
led to public cdncerri about the use of nuclear power. 

•!- ·•• 

In comparison .to conventional fuels,. solar energy is 
relatively .cle.an an.d!: pollution-free. Solar Eme,rgy usually 
will not contribute to air pollution,· except during the 
production of solar equ~pmen.t. Increasing solar use from 
the Bas~ to the Maxifuum Practi~al Case will cut emissions 
of particulates, hydrocarbons·, . sulfur oxides, carbon monoxid.e 
and nitrogen oxides by 8 to 50 percent .(see Table 10 for 
details). At the same time,: sola-r systems wil.l not inc.rease. 
atmospheric carbon dioxide level:s which could cause major 
changes in the global climate. 

Some solar processes such as biomass and solar thermal 
elect.ric with once-through cooling, could have significant . 
water requirements, while leakage and disposal of antifreeze 
ahd anti-corrosion fluid-s from solar heating and hot water 
systems could produce a minor wa·ter pollu·t:ion problem. 
However:, the widespread use of. most decentralized solar 
systems would be expected to decrease the need for wat.e-r use. 
in ene·rgy ·supply and reduce. the overall potent,ial for wa.ter 
contamination from energy delivery system~. 
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TABLE-10 

NET AIR POLLUTANT SAVINGS IN THE YEAR 2000 
Maximum Practical-Case vs.- Base Ca:se 

Sulfur Oxide,s 

Nitrogen o~ides 

Ca.rbon· Monoxide 

Particulates 

Hydrocarbons 

TOTAL 

· -Reductions in 
Millions:of Tons 

-11. 8·( s'avings) 

- 2. 6-

- o.s 

- 0.4 

- Q.4 

. -15.7 million tons 
air pollutants 
saved 

SOURC.E: Environmental· P-rot·ection Agency 

Percent Change 
Over Base Case 

- 8 percent 

- 8 

-24 

- 9 

..;.49 

- 8* 

Solar technologies will require more land-use per unit 
of capacity than will conv~ntion~l enetgy sys~ems~ due to_ 
the di_f'fuse- nature of the solar resource and the g.enerally 
lo'w ef•ficie.ncies of sc>l.ar devices. Howeve-r, t·he potential 
for serious damage to lan_d resources from activities sue~ as 
surfac.e mining of co·al an(l :shale, ali'd' .the- disposal- of 

·uranium wastes does not exist for s.olar installations. 

In sum, while solar enetgy is·not ~ntirely egvironment~lly 
benign, it does riot pose many of the.threats to human health 

_ and safety and the envi.ronmen.t associated with conventional 
energy technolog.ies. 

D. Social Considerations 

use of sol.ar energy avoid:s some· of the_ types of adverse 
c_ommt:m:ity impacts tha.t have accompanied the a·evelopment of 
conventional energy sources. · Disputes between ranchers and 
coal companies over strip mining in the West,. between -
environmentalists and utilities over the siting of major 
energy facilities, between energy consum-ing and energy 

*This is the percent_ change for the five pollutants listed. 
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·.producing states over the rate of energy resource develop-
ment are ·all inherent in any· large increas·e in most conven­
tional fue.ls. To the degree that solar energy can substitute 
for tho~e fuels, it can help reduce the potential for conflict.­
over. resource development arid facility sit.ing. 

Social considerations al.so play an important role in 
the public perception of the futu~e benefits tif solar 
,development.. Many citize.ns who participa-ted in the public 
meet.ings or commented on the DPR Status Report felt t_hat 
decentralized energy sources would promote the values of 
individual and community self-reliance and local control 
over technology development. They ·felt that othe.r social 
values such as. environmental awarehess .and ·willingness to 
reduce·. energy consumption would al.so be promoted by use of 
solar systems. · 

E. Foreign Policy and Interna,tional T.rade 

_ In the near and mid term, the United States has an 
impo~tant opportunity to demonstrate internat.ional leader­
·ship both in. assisting developing nations. with solar techno­
logies and in cooperating: with other countries in. technologi­
ca'l development and demonstration o£ solar systems. In 
add'i.tion, the.Nation can identify a11d develop new markets for 
'U.s •. prod1.1cts ~ _technology, and service.s, -thereby :s·timulating 

· domestic employment while. contributing to lower costs h.ere 
and abroad and accelerating g.lo~al solar use. 

. . In the long te:r:m, .to .. tl-1_e extetit th~t s~o1ar ·energy 
d:isplaces impoited oil and gas, the Nation will enjoy 
greater flexibility in the conquctof its foreign policy. 
·And, insofar as solar energy :systems can substitute for. 
nuclear and pe.troleum ~fuels, they cari .reduce- the risk of 
nuclear pro1 iferation and' bit~-rnational .tensions arising 
from competi~ion for increasi~gly·scarce oil supplies. 
Finally, solar displacement of oi.l in the year 2000 would 
reduce .annual expenditure-s for. ene·rgy imports by· approxi­
ma:tely $12 billion in the: M~ximum Practical Case, and by 
approximately· $24 billion in .the Technical Limits. Ca·se. 



CHAPTER. IV 

SELECTING THE APPROPRIATE PACE 
AND LE:VEL OF FEDERAL EF·FORT 

I. INTRODUCTION 

Several important reasons for supporting solar energy 
have emerged from the analysis of the first three chapters. 
S.olar energy can reduce t'he Nation's dependence on increas­
ingly scarce fossil fuels, enhance the qual.ity of the. 
envi ronmen:t, provide employment. ·opportunities_, and advance 
important· U.s. foreign policy and balance of trade objectives:. 
Use of solar energy can also reduce depletion qf increasingly 
valuable fossil fuel asse.ts and preserve t·hem. for important 
uses in non-energy- sectors of the economy. In the past, 
price regulations and subsidies. to competing energy sources 
have placed solar energy a.t a distinct disadvantage, althoug.h 
t:his gap will narrow in t·he future. Under any reasonable 
economic growth scenario, it is clear that supplies of oil 
and gas will deplete and the Nation anc3' the world will have 
to. rely increasingly upon alternat.ive and ·renewable energy 
sources. · 

The critical question is therefo.re not whether solar 
energy should rece.ive support, but rather at what p,ace and 
in wha.t form· Federal .assistance should be extended. This 
chapter addresses this question~ first by identifying the 
key criteria for making such a decision· and the.n by s~-tting 
.out alterna.tive options· for fu·ture Federal policy. 

II.· DETERMINING THE PROPER PACE FOR FEDERAL SUPPORT 

The proper· pace of Federal support· for solar energy 
·should depend in large part upon the value the Nation 
attaches to the enviroJ'\mental and other benefit::s of in­
creasing solar use. In addition, three other factors should 
play important roles in determining the appropriate level of 
Fede-ral .effort: the availability and cost of alternative 
energy . systems, the future price of oil and o.ther fuels, and 
the·· rate of solar technology development •. 

·Unfortunately, the ,risk that a major energy system will 
become unavailable, tha-t o.il ·prices wil1 rise rapidly, or · 
that technological development will be delayed cannot be 
dete.rmined wi t'h any deg-ree of accuracy. If solar energy is 
deployed more rapidly than it .otherwise would be·, in antici­
pation of events that never occur, the Nation will have 
wasted resources from accelerated ·~overnment programs and' 
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investnt~nt in Iilo.re costly energ.y sources. .However, if solar 
tech:n'ologie·s are not ava·ilable. and' .an alternative system 
bre.aks down or oil prices increase dramatically, the· 
cost to the Nation in terms of economic and: soc.ial disruption 
could be extremely high. 

Maj•or System Breakdown: If major energy systems such as 
coal or nuclear power fail to achieve current expectations, 
the widespread availability of solar energy could result 
in very large savings to the economy~ · Restrictions on 
use of conventional systems could occur if it i.s.found 
that carbon diox.ide emissions from fossil fuel combus-. 
tion inte.-rfere with global climate. patterns, or if other 

. environmental problems associated with fossil fuel use 
·cannot be surma.unted. Similar.ly, 'public resistance to 
nuclear power or a major accident· could limit· nuclear 
energy's po'tential. If any of these systems substantially 
fail to achieve expected energy cont·ributions, solar . . . 

·energy (along with other energy supply se.urces and conser- -. 
vati6n) could help ease the transition~ 

Rapid Oil ·Price· Rise: If oil prices rise rapidly 
in the next two·,de.cades, a strong solar ·capabi.li ty could 

-help protect the. Nation against the. impacts of such 
higher prices. ·Howev:er, it is virtually impossible. to 
pred,ict the cou!rse that prices will actually take. If 
depletable resource.s continue to be plent.iful, ··prices 
may rise only .slowly. For example;;·· substantial increases 
in natural gas. availability ,,cquld r·educe. pressures on 
both foreign and domestic energy· price increases and .hence 
slow up the a.cceleration of solar. energy.· But if demand 
rises sharply, if oil supplie.s are sharply ·curtailed, or if 
·other fue·~s become unavailable,· the price of·' oil could 
increase dramabi¢ally .. within the next decade .. To the 
extent solar te.chnologies coul,d subs:titute for more expensive 
fue.ls · ariq reduce world dema.nd for pe~roleum p:roducts, · 
they could help reduce upward pressures on pric.es. 

' If solar technologies' do not deveiop at a relatively 
rapid pace, ·they will not be available when oil prices rise 
or if a major a1 ternati\te ehe.rgy system breaks down. 
Al thougn. it is difficul't to predict ·the le~d time,s required 
f·or technology developmenti it·· is clear· that the· 22 years 
between now and the end of the century is· not a.-long time. 
Many· solar applications are most attractive in new instal.la­
tions, ye.t sixty percerit of t'he buildings; fac-tories and 
geneta~ing plants that will be in use in the year 2000 
already exist •. _Solar ·units should be introduced soon if 
they are ·to. provide th.e basis for rapid deployment in the. 
future. · · · 
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Apart from these general considerations t·hat affect 
the appropriate level of Federal support, the gove.rnment 
should a.ttempt to take adva'ntage of any opportunities. thcitt 
already exist to promote cost-e{fective uses of solar energy 
that are now economic. Given the benefits of increasing 
solar use, a large number of initiati~es for promoting solar 
energy can be developed that will yield :benefits t'ha.t exceed 
their ~ost, and .warrant serious consideration.* · 

III. OPTIONS FOR FEDERAL POLICY 

A wide range of government programs could increase· 
solar energy use. They vary bo.th in the nature of the 
government activity and the amount of assistance t:hey would 
provide. The DPR has grouped these programs into three 
basic policy options representing three different levels of 
govern~ent support: . . 

·. 

1. Continue existing ·Federal prog.rams but make them 
mo.re effective •.. 

2. · Expand the' current level of Federal e·ffort with 
a selection of programs' that ate targeted' to. ac­
complish specific cost--"eff·e_ctive objectives •. 

3. Dramatically .increase Fede.ral support with a variety 
of pr,ograins that g;ive. acce.l:erated use of solar 
ene·rgy high priority· as a National g.oal. 

As noted earlier, existing regulations and subsidies to 
· ~ature ene.rgy technolog,ies result in conventional fuel.s. 
being priced .to the consumer at less than their full 
cost to the Nation. Progress has been made in correcting 
these market dis·tort.ions throug}:} reduction of tax subsidies · 
for oil production and enactment of the. natural gas provi­
sions. of ·the NEA. However, a precipitous change in existing 
subs.idies and regulations, in an effort to g lve solar energy 
parity in the market, could" lead to significant economic 
disruption. 

Although the DPR dealt extensively wi t'h the subsidy 
issue, there was insufficient time to conduct an anai'ysi.s of 
the full e.conomic and administrat;ive impact of desubsidiza­
tion.. Such a detailed analysis would hel.P to clarify the 

*These initiatives are d1scussed in detail in the Attachment 
to this Chapte.r. 
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di.stribut.ion of costs and benefits from a policy of across­
_the-:-board rep:j.acement cost· pricing. In the interim, however., 
effor.ts . to assist the infant solar . industry and accelerate . 
national use of solar. energy· mus-t be considered within the 
context of existing subsidies and regulations. Within that 
context, market parity can be approached through compensating 
subsidies to solar ene.rgy •. · However, if subsidies are used, 
they should be subject to periodic review so that solar 
subsidies in the future do not distort energy market~ 
in the same manner as subsidie;s to· conventional fue.ls do 
today. 

The following discussion a·ssesses each of the thre.e 
basic options, by examining their impact on solar use and 
their cost to the Federal government. These·cost estimates 
·generally do not include cost reductions from. subsidies that 
would be paid for conventional fuels displa-ced by use of 
solar ene.rgy. 

The DPR has. identified five areas of opportunity f.or 
Fe.de.ral action to :accelerate solar development. The.se . 
are: 

Resident.ial and Commercial Applications 

- Industrial Applications 

- Utility Applications 

Government Operations 

- Research, Development and Demons.tration • 
. '• 

The Attachmen.t at the end of the chapter describes specific 
government initia.tives which could be adopted to implement 

. each option •. 

A. . OPTION 1·: CONTINUE EXI.STING FEDERAL PROGRAMS: 
:BUT MAKE THEM MORE E·FFECTIVE 

.-.' .-.... 

1 .• · Description 

Option 1 takes exis.ting Federal programs and, where 
possible, redirects them to encourage greater use of·solar 
energy, usually without requiring new expenditures or new 
legislation. Table 11 summarizes the initiatives for this 
op.tion. In the reside.ntial/commerical sector, for example., 

·more information about passive solar design and construction 
would be provided to builders, consumers and lending institu­
tions~ The Federal National Mortgage Associat.ion (FNMA) and 



TABLE. .11 

OPTION. I INITIATIVES 

Residential/Commercial 

Adopt infor.mation dissemination -and rela,ted pro·grams to 
encourage passive solar. 

Assure that Federal lending programs support solar by 
requ1r1ng that goal.s be established for solar units 
to be financed and that the crite·ria for evaluating 
credit risks be changed. 

Extend. weatherizat.:fon programs to include low cost 
passive and active.solar applications • 

. Industrial 

Make lending assis·tance available to solar ene-rgy under 
existing Federal ge_neral purpose credit programs and 
establish goals f6r ~ola~ loans. 

Perrni t. use. of oil ·and gas under ·the coal conversion 
program as a back-up tdsolar ~ystems. Give back-up use 
of'gas higher priority in.case :of natural gas curtailments. 
Give back-up_ oil. priority under crude and produc.t 
al.location regulations •. Allow Clean Air Act non-attain­
ment <;>ffsets for solar energy •. 

Utility 

Use Federal power g.eneration and. marketing ag.encies 
as models of how u:tilities can use solar energy. 

··Expand DOE inte.rvention'iri public ut~ility commission 
proceedings .• 

Allow REA to permit financing of solar facilities. 

Provide technical assistance to state: agencie.~ to explore 
.use of renewable resources as an. alternativ-e to conven­
tional generatihg stations. 



Government . 

TABLE il 

OPTION 1 INITIATIVES .. 
(Continue(]) .. · 

Federal-Dome;stic 

Extend certain .Fede.ral purchase programs beyond 
l9'81 at current lev:el.s •. 

Revise Federal cost/be.riefi t criteria to inc·l.ude 
replacement cost pricing and a lower discount 
ra'te. Alternatively, DOE funding the difference 
be-tween the ·cost satisfying OMB ·criteria and the. 
actual cost for solar purch~ses under Military 
Construction Authorization Act •. 

Federal ~ International 

Co6rdi~ate Federal inter~ational pro~ra~s through 
one agency, with fore,ign pol icy guidance- from · 
the Department qf State. · 

---Place inc~eased. emphasis en progr~ms. f6r technical. 
cooperation, aidto developing countries for 
resou.·rce development, and export assistance for · 
the u.s. solar industry. · 
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the Federal Home Loan Mortgage Corporation (FHLMC) would be 
requested to incorporate energy costs in lending criteria, 
and FNMA, FHLMC, and other agencies, would be reques.ted to 
adopt interim appraisal guidelines for solar energy systems. 
In addition, increased capital cost ceilings would be 
proposed where solar energy is used and Federal lending 
programs directed ·to establish solar financing goals to 
assure effective.implementation of these changes. 

' 
These initiatives, and other proposals for the 

residential/commerci.a.l sector under Option 1, will encourage 
Federai lending. institutions to promote solar clevelopmen·t • 
under exist.ing authority. 

A variety o.f regulatory measures would provide incentives 
for industry to use sola·r energy. Do'E 's new coal conversion 
prog:ram ·~would be· modified to allow. oil and gas back-up 
for solar facilities. Back-up use of gas would rece.ive 
higher priority in case of natural gas curtail·ments. Oil 
used as a. back:..up for solar energy would also receive . 
priority under the crude andproduct allocation regulations, 
.which would be ac,tivated in case of an emba:r;go, and Clean 
Air Act offsets would be allowe·d for use of,'solar ene.rgy in 
non-a·ttainment areas.· Together with other incentive.s that 
might be available,, 'these regulatory measures could provide 
increased pertainty of ene'rgy supply' a crucial factor in 
the economic viability of mimy indqstri.al operations. 
Recent industrial conversions from ga~.· to .more expensive oil 
clearly· identify the value' placed ori such cer-tainty. 

In. the· utility sector, Federal pow.e:r generation and 
marketing agencies would be used as models-to· show how 
utilities cart promote solar e~nergy. In addition, DOE would 
provide t~chnical assi.stance to state agencies ·to explore 
use of renewable. resources as an alternative. to conventionc:H 
central generat.ing · stat~ons. · 

Federal leadership through use of 'solar energy in its 
own operat.ions can encourage otner sectors o_f the Nation to 
increa.se thetr sol;ar ~nves;tments. A key initiative in this 
area will be· to revise the Fede-ral cost-benefit criteria for 
evaluating solar purchases to reflect the replacement costs 
·Of conv:ent·ional fue1s and the Federal cost of borrowing.· In 
addition to changing. the cost-effe.ct.iveness 'criteria,- $40 ' 
million per ye.ar would be appropriated to n·oE · .tp directly 
fund the difference bet.ween the maximum solar cost that 
satisfies OMB criteria and the actua1 market cost for solar 
purchases under the Military Construction Authorization. Act .• 
If adopted, either of these modifications should stimulate 
increased Federal solar purchases in the future. 
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In: the international area, one ag_ency would have 
·responsibility for coordinating all Federal international 
solar ene-rgy programs, under the foreign policy guidance of 
the Department of State. Increased emphasis would be placed 
on programs for technical cooperation, .aid to developing 
countries for resource development, and assis.tance to u.s. 
industry in· asses:sing and participating in in.ternational 
solar markets. 

2.· The Cost 

Because the initiatives in Option 1 for the most 
part redirect existing prog.rams, thi;s option does not 
require substantial new Federal outlays. Cumulative addi­
t:ional expenditures for Option 1 would total about $160 
million in. the 19:80 to 1985 period. ·over cu.r-re.nt and planned 
programs. There would be no increase in Federal outlays in 
1980 or 1981. Ari addi'tional $75 milTi.on could be reprogrammed 
for the passive solar information program over the 1980-85 

. period. Most· of the initiatives in Option 1 will no·t 
require new legislation. To a large extent they can be 
accomplished.-by. administrative ac,tions:. · · 

3. Energy· Impact 

It is extremely dif.f ic.ul t "to quan:tify the energy 
impact 6f individual ·Option ~ progra~s~ ·To a large 
extent, they corisist .of information dissemination, realloca­
tion of priorities, and better coord•ination .of exist.ing. 
programs. Neve·rtheless, a rough estimate of the fuels 
displaced by solar penetration under the first option·by the 

·year 2000, taking into account planned increases in current 
programs, woul~ be between 0 ~ 3· and 0. 7 quads at a world oil 
price of $25.per barrel in the year 2000. 

B. OPTION· 2: EXPAND THE CURRENT LEVEL OF FEDERAL 

1. Desdrip.tion 

EFFORT WI.TH A SELECTION OF PROGRAMS 
THAT ARE TARGETED TO ACCOMPLISH 
SPECIFIC COST-EFFECTIVE OBJ.ECTIVES 

The second option builds on the analysis in Chapter 
2 and sets forth program recommendations ·to fill gaps 
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· in current programs •. This option re.flects tpe. view that a 
variety of initiatives can be designed at the present time 
to meet needs in specific end-use sectors1 and that these 
initia-tives can yie1d .. benefits to the Nation th.a·t exceed 
their cost. Thl:ls.,. Option 2 presupposes adoption of most of 
the .initiatives under Option 1, but extends the scope of 
_Federal activity beyond exist~ng prog:rams. 

Tabl.e 12 lists the init.iatives g.rouped under Option 2. ·. 
Most of these-proposals attempt to address the shortcomings 
of e·xisting programs. For example, in. the residential/ 
commerci.al sect.or, tract builders,. who build ·over 60. percent 
of new homes, have little. incentive to take- the risks 
associated with cons:truction arid sale of innovative passive 
solar buildings. Information-programs and the NEA tax 
cred:its do no-t sufficiently reduce these risks. Option 2 
addresses this problem by providing a. tax credit to builders 
of energy e.ffic.ient hous.es and: commercial s.tructures. Such 
structures would emphasize conse-rvation, passive solar 
design, and use of active solar devices. _The credit would 
be based on ·.the energy effic:iency of the ·building in rela­
tion to energy effic,i'ency stand:ards for new buildings·, which 
are to be promulgated in 1979. 

Under Option 2, legislation is proposed to enable 
lessors to qualify for the regular .investment tax credit for 
solar hot water and space heating and cooling inves·tmen•tl~. 
This fni tiative. provides· a s·t:rong incentive for lessors to 
develop a solar leasing business and, in_ this way, promotes 
compet.i tion. In addition, it allows the consumer to avoid 
servi.ce, warranty and initial capital cos·t problems associated 
with purcha·sing a solar sys.tem. This initiative could also 
encou·rage renters to use solar energy systems. 

Option 2 would estaplish a Solar Bank wh.ich woulq 
ini t.ially focus on the financing needs of residential 
consumers wh.o may be re.luctant to make the substant.ial 
capital investment requ'ired for a solar energy system. 
Although the monthly payments for such a system are reduced 
by lower fuel bills, consumers may experience increased· 
payments (net of fuel savings.) during the early ye.ars of use 
if the solar equipment has been financed with a rel.atively 
short term, home improvement loah at .market interest rates. 
Since the average home is owned for 7 to 10 years, homeowners 
may be unwilling to finance solar energy systems that do not 
yie.ld financ.ial benefits in .this period. The Bank would 



TABLE 1.2 

OPTION 2 INITIATIVES 

Residential/Commercial Sector 

Ta·x credit to builders· for energy efficient· construc­
t.ion 

Permit lesso.rs to qualify for ·the regular investment 
tax credit for solar hot water and space heating 
and cooling expenditures~ 

Adopt a 4 yea·r, $10 rnill.ion pilot program for 80 per­
cent grants to· low income homewoners·, condominiums, 
and cooperative.s through the HUD Community 
Dev~lopment Block Grant. Program and. Farmers Home 

. Adminis·tration •. 

Increase Public Housing p~ototype costs up to 20 percent 
where s'olar systems are used; extend FHA increased 
mortgage. limits to all hous:ing su):)s:idy programs; increase 
appr<;>priatfons· for S~ction 8 pnd Ptrblic Housing programs 
by $10 mlllion per year to fund installation of solar 
energy sys·tems. · · 

· Enhance existing voluntary product te·sting. and certifica""":' 
tion program; require standardized quality and perfor­
mance informa~ion for solar product,s; develop a warranty 
reinsurance program if ne·e.ded •. 

Es·tabli.sh a Solar Bank to purchasei an.d commit to pur­
chase, subsidi~ed and unsubsidized residential 
loans made by private lending instituti'ons, and to 
guarantee loans and lease:s. 

Industrial Sector 

J,O;%· tax cred.it or experl's.ing for solar equipment. 

Utility Sector 

Where appropriate, requ.ire the REA to allocate an in­
creasing percentage of its loans to sO:lar energy systems. 
Where such loans are precluded by existing law, modify 
the Rural Electrification Act or establish a Rural Energy 
Development. Fund for solar investments, to be administered 
by .REA. Alternatively, DOE could provide supplemental 
funding. 



TABLE 1"2 

OPTION 2 INITIATIVES 
(Con_tinued) 

Utility (continued) 

The President would request state public U'tility 
commissions to encourage or require conservation and 
solar ene-rgy. 

Develop· plans to maximize hydroelectric _g.eneration 
at existing F;·ederal da~ sites, and to allow Federal 
power generation and marke.tlng agencies to make use 
of the broad range. of ~olar technologies. 

Government Sector 

Federal. Ope-rations. 

Require all new. civill.an Federal faci.li ties'* to use 
passive sol:ar des.ig;n and the maximum amount of 
active solar. If OMa criteria are not changed as 
per Option I, DOE c.ould fund the difference between 
the cost satisfying· these. criteria and the actual 
cost for selected applications. 

Use active solar systems in Postal Service f'acilities 
and other high visibility Federal buildings. 

State and Local 

RD&D 

Provide an additional $15 million per year to 
give higher priority to solar energy planning in 
State Energy Management Program. 

Ex.pand funding and emphasis in FY 1980 RD&D budget on near 
term technologies and technologies that displace oil and 
gas. Give consideration to reprogramming of DOE FY 1979 
energy RD&D funds, consistent with the FY 1980 budget 
emphas~s. 

*DOD facilitie.s are addt-essed by the Military 
Cons'truction Authorization Act .•. 
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address this problem by working with existing financial 
i.nst.i tutions to. purchase and commit to purchase subsidized 
and unsubsidized mortgage and home improvemeqt loans for 
s·olar energy systems, including FHA subsidized home improve­
ment loans Spe.cifically targeted to low-income- groups. The 
secondary market operations of the Bank would permit residen­
tial consu.mers to match monthly financing charges with fuel· 
s:avings. ·· 

In the area of consumer protection, -the DPR was unable 
to conclude that pri v.ate warranty insurance w~s or was 
not re.adily available to solar manufacturers .and distributors. 
This issue merits caref~l monitoring, and cori,sid'e-ration 
should be given to a Federally-supported pr.ogram of.warranty 
reinsurance if the need is clearly established~ 

In the industrial sector, Option 2 calls: for leg,isla­
tion providing a 30 .percent total investment _'tax credit for 
industrial and agricultural solar applications ... The existing 
credits under the NEA -are too small and' expire too soon 
to result in widespread industrial use of solar technolo­
g.ies. The pr.o.posed change, which would las·t .th.rough 
19·85, would .add 1·0 percent to the c-redit al.rea,oy · 
provided in the NEA. · Alternatively, a similar· level of 
addi tiorial as·sistance could be provided through d.irect 
expensing of .so1ar equipment. The additional incentive 
provided by either means would reduce solar energy 
costs through. technological. improvements so:oner than· 
would otherwise be expected. . · 

In. the utility se.c'tor,· t'l:le REA would be.· r<equ:ired to 
· al-locate an inc-reasing per.cel(ltage of its··· lO'ans to s.olar 
energy systems. This would require leg'islat.ive changes to 
the Rural Ele_ctrificatiori ·Act. ·An al ternat'fve would be to 
either author'i·z~ a ~ural Energy Development _Fund unde-r REA, 
or .provide · suppleme'ntal , funding f-rom DOE. · 

.. -., 

Option li would require ·Federal power genera,tion and . 
marketing agencies to . develop plans. to: maxini'ize hydro­
elec:tric generation at existing Federal dam sites and 
al.low them to make use of the broad range of- Solar . 

· t:e.chnologies. ' · 

Federal u:se of. solar energy would also inc.rease under 
the second option... Federal purchases of solar energy 
equipment unde-r Option 1 might not be visible enoug,h · to 
ensure an impact on private :s.ector decisions to use solar 
energy. Federal solar use would ther.efore. be accelerated 
and made ·more visible under Op-tion 2. All new' Federal. 
facili ti.es would be required to use passive ahd active _solar 



systems when such systems are cost'-effective (under the 
revised criteria proposed under Option 1) and suitable for 
site and building purposes. In addition, Postal Service and 
other Federal buildings which are used frequently by the · 
public would be ret.rofitted wit·h solar heating, cooling and 
hot water systems~ · 

Federal RD&D a.ctivities would be redirected and expanded, 
and improved coordina.tion would be instituted among -comple-

. mentary solar programs in Federal ag.encie:s. Near-term 
technologies. for the direct production of heat and fuels, 
commun~ity-scale applications, low-cost technologies and 
basic· rese.arch would receive inc.reased support, while· · 
technologies for electricl.ty generation at centralized. 
facilities would-be developed at a.more moderate pace. The 
solar RD&D program of the Department of Energy would in·crease 
from $554 million in budget authority in FY 1979,· to 
$7 46 mill ion in FY 1980. .·These funds· would al·l: be within 
DOE's overall budget ceiling. Reductions in other DOE 
programs would accommodate this increase. Consideration 
would·also be given to reprogramming of DOE FY 1979 energy 
R:D&D ·funds, to provide cons:istency with the FY 1980 budget 
emphasis • 

. 2. The Cos,t 

The initiat.iv-e.s under ·option. 2 would increase cumula­
tive Federal outlays for. solar energy by $58-$83 million in 
1980, $315 to $3'40 million in 1981, and by approximately 
$2.5 billion between 19:80 and 1985 over the level required 
by Option 1:. * However; this. Federal cost would be· reduced 
as a resul·t of subsidies· not: paid during this period for 
conventional fue.ls. c:lisplaced by solar energy·~ .The largest 
cost incr.ease wo~ld ·come . from the tax· credits to stimulate 
passive so lair constructic;>n, which would total roughly $1:.3 
billion over the 19.8-0.~1985" period~ and the additional . 
credits for .indus:trial and agricultural solar appl: ication'i;, 
which would total $360'-390 million in the same period. 
Increased U'Se of solar. energy in Federal operations and 
funds to states for sol.ar prog.rams would cost roughly $160 
million. The budget outlay_s for initial capital transferred 
to the Solar Bank through 1985, are estimated tobe $500 
million. The Bank .will aliSO' induce indirect .costs of 
$1.3 billion because tax expendiiture·s for solar equipment 
elig~ble for credi~s·under the inergy Tax Act of 1978 
will increase. 

*This figure does. not include DOE 1 s request for increased 
solar R&D funding in FY 1980 of approximat·ely $2·0·0 million. 
This increase would be within DOE's overall bud.g.et ceiling. 
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Unlike. Option 1, many of the initiatives under Option 
2 would require new legislation. However, retrofitting 
of postal f·acilitie.s and ·other high visibility government 
buildings with active solar systems could larg.ely be carried 
out under existing authority. 

3. The .Energy Impact 

Although predictions of future energy impacts cannot be 
precise, ·it is estima.ted that those Option 2 initiatives 
most susceptible to analysis would increase the fue.ls 
displaced by solar energy in the year 2000 by 1.4 to 2.3 
quads ove.r Op.tion 1 if world oil. prices rise to $25 per 
barrel (see Table 13). Other initiatives, whose impacts are 
more difficult to analyze, coul.d .increase this penetration 
by 0. 5 to !. 5 quads. The best e,s.timate of the likely fuel 
displacement is 2 to 3 quad's. Most of this Hicremen.t would 
be stimulated by the ta,x credits· for passive solar cons-truc­
tion and industrial solar equipment~ and by the activities 
of the Sola-r Ban·k.. · · 

C. OPTION 3: DRAMATICAL'LY. INCREASE FEDERAL SUPPORT 
WITHA VARIETY OF PROGRAMS THAT GIVE 
ACCELERATED USE OF SOLAR .ENERGY HIGH 
PRIORITY AS.· A NATIONAL GOAL 

1. De:scription · 

Option 3, which h~s been propo_sed by. solar advocates 
working with national environmental organizations ahd·other 
public interest groups, calls for a major national commitment 
to solar energy. A commitment of this magnitude has received 
support from. the solar indu~stry, so_me labor unions and 
consumer gxoups. The option proposes immediate and dramatic 
efforts to increase the. mar:ket penetration of renewable 
energy systems on·the basis.that current subsidies and price 
regulations limit the use of solar energy, and because 
solar energy has significant environmental, safety, and 
othe.r advantages over conventional fuel:s. The opJ:ion 
presuppose;s that a dramatic oil! price ri.se or a breakdown in 
a major alternative energy system is a strong possibility 
before- the end of th.is century· and that solar technologies 
could be in place in suffic.ient quantities to reduce the 
disruptive effects. 

Option 3 also assumes that all of the initiat.ives 
in Option 1 and many of the init.iatives in Option 2 would 
be adopted. However, in general it recommends larger 
financial incentives and stronger regulatory measures than 
Options 1 ·and 2. · 



TABLE 13 

OPI'ION 2: ESTIMATES OF COSTS AND QUAD IMPACTS 

Poli£Y Initiatives 

Residential/Corranercial Sector 

Single Family 
Passive Credits 

· Multi -Farnily/corranercial 
Passive Credits 

Leasing 

IDw Income 

Consumer Protection 

Finance~lar Bank*** 

Industrial Sector 

1985 
. Costs 

Quads** (millions) 

0.03 

0.07 

o.os 

$ 615 

700 

30-150 

80 

500 

Process Heat Tax Credits · · 0.02 360-390. 

Utility Sector 

Presidential Initiatives·- . 

REA 

Government Sector 

.Federal Buildings 

Postal Service 

SEMP 

RD&D 

Total 

*Minimal impact. 

82 

4 

$2440-2600 

**Primary fuels displaced over Option l,; . 

. ·'' 

2000 
Costs 

Quads** (millions) 

0.1-0 • .3 $ 615 

0.2-0.6 . 

.. * 

0.6 

0-:4-0.7 

700 

30-150 

80. 

500 

360-390 

82 

4 

. ·1.4'-'2.3. $2440-2600 

***Outlays; includes $500 million initial capital transfer to the 
Solar Bank from Treasury. 
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Option .3 presents .a series of policies designed to 
reach a leve·l of 'solar penetration. roughly commensurate 
with the Technical Limits Ca.se -- 2a quads of solar by 
2000. Option 3 goa~s are achieved by a comf.?ination of 
financial incentives and regulat·ory measures if the. finan­
cial. incentives fail to. achieve prescribed goals. 

The initiatives under·option 3 are summarized in Table 
14. In the residential/commercial s.ector, pas•sive solar 
would be g.i ven a major boost. by ·a tax credit of $100.0 
per building to buiiders to help defray co·sts of employing 
passi~e solar construction. To qtialify fpr this credit, 
structures would be required to meet a spe.cified and increas­
ing pe·rcentage of the building • s. heating, load by passive 
solar measures. A national goal would .be set:. to require 
newly constructed buildings ·tO exce.ed Builc1ing· Energy 
Performance ·Standards (B·EPS)* by 50% by· 19·87~ If, by 

· 1987, 80 ~ercent of new constru~tion did ~o~~eet this "50 
percent below BEPS" S·tandard, the credit ·would be .replaced 
by a mandatory prog.ram. If prog:ram goal.s were attained, the 
cre,dit would continue on a declining scale, arid.·be phased 
out ent.irely by 200(:). · 

·Option 3 sets an ambitious goal of 25.million combined 
solar systems (both space and hot water·heating) in place·by 
2000. ·This goal is to be achieved primarily by retrofitting 
existing buildings. It is conceivable, but highly unlikely, 
that this goal could be attained by the combinatton of the 
NEA ta·x credits and the information, leasing and financing 
ini.tia.tives unde.r· Options 1 and 2. Option 3 provides 
assurance of meeting this goal in two ways. 

'First, if 10% of all buildings do not: have combined 
·systems installed by 198.7, a mandatory program and credit 
allocation policies, described in t·he Att·achmen.t to Chapter 
4, would be: invo·ked:. These policies would use the leverage 
of Federal regulatory authority over the banking industx::y 
to require that combined solar systems be installed in.a 
specif.ied percentage of buildings. as a· prereq.uisi te for 
loans and loan guarantees. 

second, tax cred i t·s · for combined sys terns would be · con­
tinued after 198.5 if the 10 percent goaill were not attained. 
The credits would be reduced to 15% .of syst:ein cost·s in 1986, 
compared to the NEA le~el of roughli 22 percent. The. 
credits would then gradually be reduced to zero by 2000. 

*Promulgation of Building Energy Performance S·tandards wa:s 
. manda·ted by Public Law 94-385. 



'TABLE 14 

OPTION J INITIATIVES 

Residen ti a1/Comme.rc i'al 

$1000 tax credit for builders exceeding BEPS 
standard by 40-80%. Mandatorypassive solar if 
80% of new dwelling units do not meet g.oals by 
1987. 

A national goal wiil be estabiished to have 10 
p~rcent of all dwelling units have active solar 
heating and hot wa·ter sy·stems by 1'987 and to have 
25 million combined (hot water and heating and/or 

.cooling) systems by'2000. Mandatory program if 
prog,ram goals not met by 1987; tax credits 
continued for combined sy.stems unde·r mandatory 
program if other fuels subsiqized. 

Federal coordination of. privat·e s.ector standards 
development testing,. and certification; grants 
for private standard org.anizations; flexible 
s:tandards fo.r Federal procurement; certification 
of on;..;site systems; warranty insurance program. 

Increased funding to stat·es for consumer protection 
and solar energy planning •.. 

Industrial . 
50% tax credit for indu.strial process heat, phased 

out beginning in 1985. 

30·% tax credit plus rapi.d wr i te.-offs for solar 
mam~factur ing equipment. 

5% mandatory gasohol by 1985:; 20% by 200·0. 

Utility 

.. Non-discriminatory pricing for solar and renewables; 
mandatory state rate proceedings fo.r solar ene.rgy 
usersr stronger· DOE r~qht of intervention; 
elimination of tax advantages for municipal 
utilitie.s that do nO·t comply with solar rate 
reforms • 

. 10·% of new electric capacity mus.t be renewable in 
each load area by 1.9·85; 60% by 2000. 



Utility ·(Cont.) 

TABLE 14 

OPTION 3 IN.ITIATIVES 
(Continued) 

15% of all gas throug.h interstate pipelines must be 
from r.enewable sources by 2000. 

Government· 

Renewables supply 7. 5% of ene.rgy needs for existing 
Federal buildings by 2000. 

Expand State cornrnerci.al ization efforts; increase 
Federal funding for States by $100 million per 
year. · · · · 

Expand Feder.al procurement· from photovol taics to 
411 s6lar products and use for foreign non~nuclear 
energy assistance ·prog,rams. 

RD&D 

Increase f·unding to double FY 198·0 level by 1982, 
and spend $18 b.illion cumulatively t·,tlrough 1985. 

Employment 

Increase ·fundi_ng for solar ]ob training by $180 
mil,lion peir year. 

. r. 
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In the industrial sector, Option 3. would provide 
substantia1 stimulu:s to solar energy above the level 
provided by. Option 2. · I.egislation would' be proposed 
to increase tha tax credit for industrial p~ocess heat 
systems employing solar energy to 50 percent, or 3·0 per­
centage :points above· the .. NEA. This credit would also be 
phased out on a declining scale. after 1985.. However, 

. ·unless solar sys·tems comprised· at lea.st 30 percent of. new 
capacity installed in 1987, .mandatory policies, similar to 

. those in the original NEA. coal conversion program, would . · 
replace the tax credits.. · 

···Option 3 would also require that inc.reasing percentag·es 
of new elec·tric genera·tton facilities. be powered by renewable 
resources. Legislat'ion would be proposed to require that 
the equiva.lent of 1·0:% of all new e.lectric generating capac.i.ty 
installed' annually :Ln ·ea.ch utility service area be supplied 
by renew.able sources starting in 1985. The utilities would. 
not. have to. own.or lease the solar systems. However, they 
would be required to a:ssure that these objectives· were met 
within' their service area~ . . 

Two other prog.rams presented iri· Option J, would have 
substantial erie.rgy impact by 2:000. · The .first would require 
an increasing percentacjeof alcohol fuels.in the national 
motor .fuel mix -- rising to 20% by 2000. Initially this 
proposal wou1d rely on:t:Qe NEA "gasohol" tax exemption 
tq ·attain program goals·~ . However, ·the .subsidies curren-tly 
made avail?tbfe for' the Department of Agriculture's acreage 
set-aside program would be :trans'ferred to produce.rs of 
biomass for alcohol fuels,·· if. ·the NEA programs did not 
work. 
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2. The Cost 

The additional cost to the Federal govern111.ent of Option 
J ove.r the cost of Option 2 would be $6, billion in 1980, 

. ~10. bi,.llion in 1981, .approximately $40 billion for the 
·period 1980 to 1985, and approximately $110 billiort for 
the period through 2000.. . The most expensive prog·rams 
would be the tax credits for industrial applications 
and f.or use of pass.ive solar. If. the financial incentives 
~re phased out in the mid-1980's and replaced by regulat6ry 
meaf;)ure.s, Feder~l costs through the year 20ao would be 

.. reduced to about $80. bill ion. These costs do not· take into 
account subsidies which would not be paid to.conventional 
fuels d'i·splaced by .Option 3 initiatives·;. nor other environ­
mental and. national security benefits. Analysis is underway 
'to determine the magnitude of the.se benefits. 

' 
·'Most :of th~ policies proposed iri op.tion 3 that 

incur significant Fede.ral costs use a combination of 
. financial incEmti ves and regula.tory authority. However, 

. . i:f and when. mandatory programs are invoked, financial 
incentives may or may n.ot be continued. This· results. in 
fwo diffe·rent ·cost estimates for: Option 3 • 

. . Table is shows costs and quad· impacts for t:he two cases 
through 1985_and 2(:)00; In column 2 costs are tabUlated 
through 2.000 on. the assumption that program goals wil.l 
be. fulfil.led. and incentives continued. · Column 3 shows 
th·e corre,sponding costs if manda'tory programs come into 

··play and· financial .incentive:s other than the Solar Bank 
are discon~tinued after 1987. 

3. :·.Th;e . E'nerg.y Impact 
.. ' 

. ·Optio~ ·3 ·would increase solar penet.~at.ion ·in 2o:o:o by 
approximately 1.9 quads above the Base Case, for a total of 
about 28 quads. This·estimate assumes that all of the 
program goa,ls are · att•ained., · either through f:inancial incen­
tives or manda·tory policies. Such a· program would g.ive 

.solar energy high priority a$ a national goal., d.rawing upqn 
the full c.apacity of manufacturers, contractors, credit. 
institutions and other parts of the economy. s:uch accelera­
tion would divert resources from othe:tsectors of the 
economy to an upknown extent. 

The largest energy.· impacts would come from the residen­
tial/commercial sector where passive and active systems 
would displace almost 5 quads by 20·00, as shown in Table 



Outlays 

Incremental 
Quads* (See 

Table 16) 

Total Quads** 
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TABlE 15 

Option 3 Federal Outlays and Net Costs 
(in billions of dollars) 

Costs 
Through 

1985 

44• 

2 • .7 

Costs Throogh 
2000: Incen­
tives thrrugh 

2000 

113 

18.7 

28 •. 6 

Costs Through 
2000: Incen­
tives end in 

1987 

81 

18.7 

28.6 

16. The rene.wable electric .poliGies ·would contribut·e 4. 6 
quads; biomass gas 2.3 quads; industria.! process heat 3. 6 
quads; arid alcohol. fuels 2. 0 quads. Estimates for both the 
costs and energy impacts· of. Option 3 have .. a greater range· of 
uncertainty than -those fo~ Option 2. · '-

D. Summary 

Table 17 summarizes'the initiatives under ea~h 
optfon. As mentioned ~arlier~ these options are not the 
only possibilities for· ·future gove.rnment policy. Other 
options could be formulated using diffe-rent .combinations 
of these initiatives~·or new ones. The important point is 
that a broad range of actions are potentially available to 
the Federal government, acting.in concert-with state ~nd 
local goverl)ments and the pr,i va:te sector, to accelerate 
use .of solar energ¥. 

-Iv. CONCLUSION - A NATIONAL GOAL FOR SOLAR· ENERGY 

A. Should There be a Goal? 

A final and importan·t question is whether the President 
should set a national goal for solar energy use. A national 
goal has been advoce1ted for several reas<;>ns. It would 
clearly demonstrate a long-term U.s.. commitment to use . 
of renewable energy sources both at home and abroad, and 
would give solar energy more c.redibili ty in. the public mind 
as an attracti.ve alternative toconventional energy sources. 
A goal can also serve· as .a useful management tool for 

* Incremental quads above the Base Case. 

** T.otal quads di·splaced by solar in the year 2000. 



TABLE 16 

Option 3: Estimates of Costs and Quad Impacts 

Policy Initiative 
Residential/Commercial 

Residential 
passive 
active 

Commercial 
passive 
active 

Industrial 
process heat 
tax credits; 

Utilitie_s 
renewable electric 
biogas 

Transportation 
gasohol 

Government 
Federal buildings 

R&D 

.Other 

To.tal 

Quads* 

0.3 
0.2 

0.1 
*** 

0.5 
01 ~5 

0.3 

*** 

0.2 

2.7 

19'85 

Cost 
(Billions) 

$ 7.4 
1.0** 

1.7 
1.5. 

.. 6. 9 

2.5 

18.0 

5.3 

$44.3 

*Prima'ry fuels displaced over Base Case. 

2000 

. Quads 

1.7 
2.1 

0.7 
0.3 

3.6 

4.6 
2.3 

2.0 

0.1 

**Outlays1 Lncludes $1.0 billion initial capital transfer 
to Solar Bank from Treasury. 

***Less than 0.01 quads. 

Cost 
(Billions) 

$ 17.4 
.12.1**• 

4.5 
5.;3 

18.8 

10.0 

30.0 

15.0 

$113.1 



Residential 

Passive Solar 

financing 

Low-Income -

Consumer Protection 

Tax CrecUt 

TABLE 17 

DPR PROPOSED POLICY INITIATIVES 

OPTION _I_ 

Information dis!?emination. 

Require .each housing lending 
program to set a goal of solar 
units finam;ed. 

~xtend weatherization p:rograms 
to include solar applications. 

QPTICN II 

T~x credit for energy­
efficient construction. 

Establish a Solar oevelopmer:tt 
Ba_nk to provide subsidized and 
un_subsidized residential loans 
and guarantees; 

Two 4"'year, $10 million programs 
to enhance solar use by the poor. 
Set goals for solar use in HUD 
housing assistance' progr~m_s. 

Enhance existing voluntary testing 
and cert:ificati6n program; require 
'3t~.n(1<ort'l.izet'l. sol'!r nro~uct infor-
mation; develop warranty rein­
sur!')nce · prog·ram,. if needed. 

Extend inVestment ta:x credit to 
lE!ased property~ 

OPTION III 

$1,000 tax ctedi~ for 
builders exceeding BEPS 
standard by 4.0-80%. Mandatory 
prqgram if stated goals not 
met by 1987~ 

Certification of on-site 
systems. warranty ins-urance 
program. ·Increased funding 
to states for consumer pro­
tection and solar energy 
planning. 

NEA resid~?nt;ial tax credit 
phased out gradually ra.ther 
thar. dropped after 19_85. 
Mandatory program if reductions 
in residential energy require­
Jllents do not occur by 198S. 



DPR'PROPOSED POLICY INITIATIV~S(CONTINUEP) 

Industrial 

Otility 

' . ~ . 

Gove.rnment 

Federal 

OPTION.! 

Give prio,:ity to solar users under 
the coal conversion progra~ r:~atural 
gas curtailments, and crude ar~d 
product allocation· regulations. 
Allow Clean Air Act non~attainment 
offsets for solar energy. Ditect 
existing general p~rpose credit 
programs toward solar energy. 

Use Federal Power Generatiol}. 
and Marketir1g Agencies as. 

. models of how utilities can 
use solar energy. ExpaJtci 
oo~ i,._r:~tervention in public 
utility co~ission· pr·oceedings. 
Allow REA to. permit ·fina_itcing 
of solar facilities. Pro~ 
.vide technic<H assistance to 
state agendi'el;l'to ~yaiuate 

· ren_~...,able alternatives to · 
utility .c~pacity .expansion. 

Extend current Federal·purchase· 
progr;;tms beyond 1981 at current 
levels.: Revise Federal cost/ 
benefit criteria to include 

.repiacement cost pric.lng and 
a lower discount rate4 or· have. 
DOE provide.s(Jpplemental:furidinf'. 
for expenai tures ~;md~r the · . . 
Military Construction Authoriza.;. 

· tion Act. 
• 

OPTION II 

30% tax credit or expeqs.lrig 
for solar '{)rocess heat equipmenl.. 

Enabie R~A to allocate loans 
to solar energy systems by 
modifying REA Act ot 
establishinq. a Rural Energy 
Development Fund. Request 
state publJ.c utility com­
missions to encourage con-

. servation and solar (Presi­
dentiai letter) . 

Require all new civilian Federal 
facilities to use passive solar 
design and cost-effective active 
solar systems. Have DOE fund · · 
solar costs above cost.,.effective­
ness limit~ Demonstrate active 
systems in highiy visible Federal 
buildings. 

OPTION III 

50% tax credit for in­
dustrial process. heat, 
phased out after 1985. 

--~ 

30% tax credit plus rapid. 
write-offs for solar manu­
facturing equip111ent. Mand­
atory proqram after 1987 
i-f goals are not met. 

Non-discriminatory pr,icing 
for solar and renewables. 
Mandatory state rate pro­
ceedin,gs for solar ener.gy 
users. Stronger DOE right . 
of intervention. 15\ of all 
gas through interstate pipe­
lines will be from renewable 
sources-bY 2000. 10% of~ 
electt'ic· capacity must be · 
.renewable in each load area 
starting ill 1985: 60\ by 2000 

Renewables supply 7.5% of 
energy needs for existing 
.Federal .buildiQgs by 2000. 
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DPR PROPOSED POLICY INITIA'I'IVES (CONTINUED) 

State and Loc~l 

International 

Gasohol 

EmploYment 

OPTION i 

Redirect programs to 
empl;lasize technical· 
cooperatl.on, aid .to 
·developing col,li)tries 
and developm~nt of an 
international market. 
Improve program coqr.­
dinat:!,on. 

. • 

OPTION II 

Give hlaher orioritv td 
energy planning i.n State· 
Energy Management Prog.rams, 

Increase emphasis in FY'!IO 
btidge.t on near-term tech­
nolqgies and those which 
displace oil ai)d natural 
gas. Consider 1979·,· :reprogramming 
consistent with 1980 program 
thrust." 

OPTION III 

Expand State commer• 
cializa·tion efforts; 

· increa~e Federal funding 
for ·states by $1,00 million 
per year. 

Expa_nd Federal proc1,1rement 
from photovoltaics to all 
solar products and use for 
foreign non-nuc.lear energy. 
assistance progr~s. 

Inc;rease fundirtg. to double 
FY'80 l~velby FY'82. 

5% mandato.ry gasohOl by 
1985; 2Q% by 2000. 

Increase funding for solar 
job training by $186 millio~ 
per.year . 
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designing and tracking the prog,ress o.f Federal programs, and 
can provide.som~,assurance ·to current and potential manufac­
ture:rs of solar equipment that tpere will be a continuing 
Federal effort to exp~nd' solar mar·kets. A nat.ional goal" 
would alsq help to dramatize the import;ance of solar energy, 

· .and galvanize the Nati.on .beh:i.nd' the Administr.ation • s plan. 
Indeed, many individual.s ·and' groups might judge the. Fede.ral 

··solar effort le$s ori• i.t·s. individual 'initiatives· than on its 
overall goal. 

However, a nati~~al goal also has several drawbacks·. 
Selecting a reaiistic.goa_l can be difficu:lt because· pred'ic:­
tions abo14t future energy. supply, demand and .prices ar.e 
extremely uncert;ain. A goal set. cor·responding to the 
projected impact .of .. the firs-t· two policy options may not 
appear suffi~iently ambitious. But a high goal whicb· 
is unrelated to the estoima·t:ed impact of. gover.nment programs 
will be difficu.lt to ju.s:tify. Moreover, if the /goal raises· 
expectations that cannot .be fulfilled, the Federal gove~rn:ment 
will ultimately lose credibilit.y wiith the public •. Any goal 
that is set would h·ave to be· reasse.ssed a•s new technological 
developments occur and·ch~nges take place in the energy 
.market. 

B. What Should the Goal be? 

If there is to pe a goal, what should it be? Numerical 
goals have appeal as concrete,: unde-rstand.able targe:ts. But 
if national. efforts are: not. successful, they become unpleasant 
reminders of how much we have missed the mark. 

If a quantitative ~oal is set, there are at least three 
· possibilities - 15 or 25 quads of. total demand displaced ·by 
solar ene.rgy in the year 2000, or some number in between. 
The 15' and 25 qu~d goals would correspond roughly to Options 
2 and 3. A g·oal based on Option 1 would be close to what 
would happen even without-an expanded Federal effort, and as 
such would have little practical value as a target for · 
gove.rnment policy. 

15 Qu·ads: A 15 q,uad ·goal. can be supported by Option 
2 programs· (and some add.itional efforts in the future) 
if oil prices rise to $32 a barrel in th.e year. 2.o·oo. 
At $25 a barrel this figure would be closer to 12-13 
quads. The disadvantage of the ~5 quad. goal is that 
the interested public may conc.lude it is too modest to 
demonstrate a national cornrni tment. Certainly., the 
Nation's leading solar advocates will probably view it 
as inadequate and would prefer no goal to one set 
·this low. A goal which is pe.rceived as· being too low 
would probably be counter-productive in terms of 
gaining public support. 
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18 to 20 Quads.: A goal somewhere in the range of 18 to 
20 ·quads could be supported by a policy which·combined 
programs from Options 2 _and J. Alternatively, ·such a 
goal might be just.ified by selecting Option 2 and 
in(i:icating th.at new· ini tia.tives. will be adopted· to the 
extent they are warrantedby futurecondition~, and 
that strong support from industry and state and local 

· governments will be essential to achieve this goal. 
For example, technologies that are not ready for 
commercialization at this .time might. be. given finat:'lcial 
incentives in the future when they are close to being 

· economic. A goal betwee.n. 18 and 20 quads, corre,sponding 
to·, roughly .2 0 percent of . tota·l energy demanded from 
renewables in the year 2·0·00, would demonsbrate a major 
Federal commitment to solar development,.provide strong 

. stimulus to the solar indust·ry, and appeal to a broad 
' spec.tr.um Q.f those concerned with solar energy. ·Such a 
goal would not be· e.a•sy to achieve, and could create 
pressures· for subsequent calls on the budget.· Although 
.such pressures will exist in al')y case,. creat.ion of a 
goarl will make it more difficui t for the Admiriistrat,ion 
.t_o· control budge't add"7ons. 

25 Quads:·. A 25 quad· goal, which corresponds mos·t 
.··.closely tO op.tion 3, would create the most favorable 

climate. to· stimu1ate acc.elerated use of solar energy. 
A 25 qua(i go~l wou:ld. imply a mcijor national commitment 

·to solar development. ··.As a goal, however, 25 qu•ads is· 
pushing the uppe·r limit of w~at is ach_ievable, and the 

·Federal . role would ·be far:-reaching and .costly ( approxi ... -
mately $40 billion mo.re thal'l current and ptanned 

. progrqms betwe·en 1980 an() 1·985). If this goal cannot 
be· attained by the programs. actually selected, the goaJ:. 
w,ill. be. 'diffic·u:rt to justify .to. Cong.ress anq the 
Na.tion• · · More()ver, if the publi-c does. not bel.{eve the 
A()mi.nistra.tion '.s goal· can be. achieved, the gove·rnment • s. 
progr:am will have little credibility. 

Whatever the Federa.l goal might ultimately be.; it is 
important tha.t the government reassess the target over the 
course of time as more,inf'ormation is obtained about the 
potential of solar ~~ergy. . 

It is also important that the government not deceive­
itself about the nature of its own role. Fede~al actions 
alone cannot ensure widespread solar use. Many barriers and 
opportunities occur at state and local levels, and actions 
at all levels of-government and·by large numbers of indi ... 
viduals and groups wiLL certainly be required to achieve 
sigJ:lificant solar penetration. 
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Domestic Policy Review For Solar Energy 

Attachment To The Response Memorandwn To The President 

Introduction: This attachment is divid.ed into 
three sectlons, each of which describes specific 
programs consistent wit'R· the ·1eve.l of effort 
associated with a·.given policy option. The.se 
programs are designed to overcome barrier·s that 
hinde·r t·he use o.f solar energy technologies in the 
residential/commercial,·· industrial, uti'l ity, and 
government sectors of the economy. The programs 
in Opt.ions·· I .and II and the analysis of their 
costs and energy impacts .are :based on detailed DPR 
analyses contained· in the Append ice.s. The programs 
in Option III have be.e·n suggested by solar advocate 
groups to address problems-which prevent ·widespread 
solar energy. use .and to attain an overall level of 

, s·olar .energy use rough1ly corqmensurab~ with the 
technical limits case developed by the DPR. 

The programs· have been grou;ped ,by ·policy option to 
facilitate a po.:licy de~i~ion.·. Differing combina,... 
tions of programs could have similar cost and · 

·energy impacts and possibly b,e .more effective. 
The groupings shown here are 'ba~ed on the best 
judgment of the DPR staff. 
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]?rogram Descriptions - Policy Option I 

Policy Option I assumes the continuation of existing 
Federal·programs and redirects these programs to encourage 
greater use of solar energy. This· Option would ensure 
~hat Federal housing, financing, economic .development, 

. utility, procurement, and information prog,rams actively 
support the commercialization of solar technolog.y. It would 
cost $160 million through .i985. It would involve no budget 
outlays in 1980 or 1981. Energy impacts will range between 
~3 and .7 quads in 2000. 

1. Residential and Commercial S'ector 

a. Passiv~ Solar . 

. ( 1) Problem Statement: :Pass;ive ·solar designs and 
construction techniques hav.e not :peen adopted by 
the building ·industry de.spi te apparent cost- · · 
effectiv:enes.s. In part, this resistance has 
been because passive· solar designs are not well 
understood by. the public or the :bu.ilding industry, 
in :p,art, because the tax credits· contained in the 
National Energy Act a-re incompl~te with rega:r:d to 
passive solar buildings, ~nd in part, because 
builders and lenders .tend to' avoid the risks of 
non-conventional building·de~igns~ 

( 2) Program: · _DOE would provide more information 
about passive solar design and construct.ion 
techniques to builders, consumers and lending 
institutions. Th~. current DOE pa.ssi ve solar 
design c()mpetitions would be expanded to include a 
more. comprehensive·· information program concerning 
energy efficient buildings.. Under the expanded 
program, expenditures would .be increased from the 
current $5 million per year to $20 million per 
year. Of the incremental $15 rnill.ion, $9 million 
would be spent· for improved methodologies. for 
predicting end-use energy . con·sumption from 
building plans .and designs, and $·6 million on 
information programs targeted at architects, 
builders and engineers, and owners and lenders. 
State energy offices, co1rumini ty ·groups, and othe.r 
professional groups would particip~te in this 
information collection and dissemination program. 
These funds could be reprogrammed from existing 
DOE resources. 



b. 

(J) AnalYsis: While the DOE design competitions 
will provide examples of passive solar designs., 

· builder·s and. ar,chi tects nee.d · substantial;ty. more 
inf·ormation in order to prec;Jict end-use building. 
energy efficiency prior to construction. This 
program is designed to . augme:nt the programs· ~nd.er: 
the Buildings Energy Performance Standards program 
(BEPS) and to strengthen the capability for evaluat-
ing energy reductions associated .with building · 
design features. Such information ·Should expand 
the. use of passive. solar designs in the cus'toll!-built 
home market and the commercial building sector, and 
be useful to builders in meeting.the "building 
energy effic-iency stand'ar:ds included in the NEA. 
It is not cle.ar, however, whether additional 
information on building. ene.rgy efficiency alone 
will be sufficient to stiiriulat·e tract builder.s and. 
builders of· multifamily housing developments to 
adopt pass.ive solar building design~. 

Financing,. 

(1) Problem Statement: · Residen.tial use of solar 
energy has been impeded by several financing 
problems. · 

. . . . . .. . . ·f 

·First, the Federal Na tio.nal Mortgage Association 
( FNMA) ·.and the ;Feder.al Home Loan Mortgage Corpo.r.a­
tion ( FHLMC) do not ·specifically. include energy · 
c6sts in'ad~ition to principal,. ihtere~t, taxes, .. 
and insurance (PITI) in their underwriting criteria 
for ponventional mortgages. This omission of 
energy: ·costs from underwr.iting criteria is important 
because.many lenders·use FNMA or FHLMC forn1s ~l1 
processing conventional 1oa.n applications, eithe.r 
to . .Pe·rmit mtir.tgage s'ales ·to second·a·ry market:s · 
during periods of tight money or to show that 
credit risk evaluations are based upon the."market 
stan.dard. '1 . _,FNMA or FHLMC conventional lending 
standards ·could pote.n,~ially be used· in 8 0 percent 
of all mortg.age' originations. · 

' .· . 

Second, publi~ ~nd· .private app~aisal· policies for 
solar energy sys·terns need further def i.ni tion. 
Traditionally,· the marketplace has established 
home appraisal values. However, a· home wi.th 
a solar system has an insufficient re:sale history 
to have an established market value. While FHA 
has initiated procedures for determining a solar 



system's value 'based on. a reasonable cost, ,the 
Veteran's Administra,tion (VA), the Farmers Home 
Administration ( ~HA), FHLMC ,. and FNM'A have not 
established< appr~isal pblicies for solar energy 
systems when comparable market values cannot 
be, determined •. This lack of appraisal policies 
is significant because it means that about 90. 
·percent· of the mortgage. market opera~es without .. 
practical c.fuioelines for appraising solar energy· 
systems. · · 

Capital cost ·ceilings in FNMA and FHLMC guidelines, 
in FmHA, in HUD/GNMA Tandem Assistance· Programs and. 
ce.rtain :other HUD programs a·re a third financing · 
impediment ·tO· the wide·r USe of solar energy in single 
and multifamily homes. .Solar energy systems involve 
a; tradeoff· bet.ween add:itional capital costs and · 
conventional energy·savings. However~ these trade­
offs cannot be made by.homebuyers when proposed 
l.oans are ·at or near:: prog.ram ceil ing.s. 

·Finally, while FHA mortgag:e . insurance programs 
call for including energy costs in underwriting 
criteria and for appraising sol.ar sys.tems at 
reasonable costs when market values do not exist, 
these guid~lin~s are riot always implemented · ·· 
effectively. For instance, in some cases, lenders 
calcu·late energy costs. by using an area's · average·. 
monthly ·utility bill and adding to that e.s·timate 
the f.irst two digits of the home's. selling price. 
Unless the utility bill is adjusted to . .f,ficlude· 
the solar system's projected.energy savings, tilere 
is nothing in such a· fo'rmula wh.ich would benef.it· 
the solar h·ome ··buyer. ·· · 

( 2) Program: :Four .recommendations are made 
t.o improve the eff·ectiveness bf existing private 
and Federai lending programs in· the residential 
s.ector: 

o request that ·the Federal Board membe.rs 
of FNMA and FHLMC recommend: 

th.at the insti tution.s' . unde.rwriting criteria 
~ncorporate energ~ costs in addition to PITI~ 

that these ins.titut.ions develop int.erim 
appraisal guide1ines for solar ene.rgy which 
would permit the us.e of reason.able cost 
appraisals in the absence of market comparables~ 
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That thes'e institutions set solar financing 
goals a:nd ·report· on meeting· the.se goals; 

o recommend legis_lation to enable FNMA and 
FHLMC to raise 'their capital cost c.eilings 
to reflect the'increased costs of solar 
sys.tems; 

o direct the Vete-ran'-s Adm'inistration- and the 
FmHA to develop interim appr'aisal guidelines 
for solar energy which would permit the tise of 
reasonable cost appraisa1s_ in the absence of 
market comparables; · · 

o extend the increased sola·r c.apital co.st ,, 
ceiling_s enacted as part of th.e Conservation 
Policy Act in certain HOD, FHA, and FmHA 
prog.rams to VA enti tleme.nts programs and 
HUD/GNMA Tandem Assistance programs; and 

o direct FHA, VA, and FmHA to. set solar financing 
goals, to mdnitor the e£fectjveness of ~heir··· 
underwriting and appraisal policies, and to 
report on meeting. these goal~. 

(3) Analysis: The primary purpe·se of .these 
recommendations is to ensure· that single and 
multifamily borrowers who wish to install solar 
systems will have access to conventional and ' 
federally insurea financing on the same basis 

· as borrowers who .. i{lstall conventional energy 
systems. The. change,s recommended for the FNMA . 
and FHLMC underwriting and appraisal c.riteria are 
the most important -of these proposals because, 
while the.se institutions account for only about 5% 
of housing fin'ance transactions per year,·. the.ir 
underwriting and-appraisal criteria are used by a 
much larger segment of the market. However, 
because FNMA and FHLMC are corporations ·riot direct,.. 
ly controlled by the Federal government, there is 
no assurance that the Federal members of their 
boards o.f directors would be able to e.ffe.c.t the 
changes proposed. 

Because it would tap existing programs, this 
proposal need not entail any incremental cost. I.t 
could result in the installatidn o£ a~out 3no,ooo 
incremental solar systems with an energy savings of 
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· .03 quads by 1985 and 1.2 million systems by 2000 
with an energy savings of • 08 quads. Although 
cost-e-ffective, these programs reach only th.e 
limited segment of borrowers eligible for, or 
intere.sted in, Federal ass is·tance.-. To -the e·xtent 
that these existing programs were already oversub­
scribed, it would be diff-icult to use them for 
solar purposes. Finally, thi.s program would do 
little to addre.s;s the problems of high initial 
c6sts or market liquidity. 

•c. Low Income Households. 

. ( ,1. ). Problem Stateme.nt: Rising .energy cost:s hurt 
low income groups more than any other segment .of 

· the population·~ These g-roups are least able t·o 
afford the inv-estment required. for sola·r energy 
systems and benefit least from ·tax. and other 
f inane ial incentive prog.rams fo·r solar energy. 
Direct g.rant and assistance programs for low . 
income groups may be the most effective means of 
ensuring that low income groups have access to 
solar energy. · · · 

( 2) Pro~ram: The DOE conservation grant programs 
for low 1ncome homeowl}ers (the DOE Weathe.rizat.ion 
Program) woul!d. be mod if.ied to ensure that low-cost I 
solar energy ·;systems are e.l iglble for' grants. ' 
Other lqw income assis·tance programs, such. as 
those r,un by CSA_, HUD, and CETA, woutd be 
directed to e.stablish -progrram goal13 for solar 
energy. · 

(3) Analys·is: The ·DOE weatheriz:ation grant 
program for ··low income. individuals· can· be. expecte~. 
to provide .:insulation for approxitnate.ly 3·.1 · 
million homes by !1.985. ·]\lthough the use of low 
price solar·~ystems could be as cost-effective as 
conservation in certa.in cases, in general,,- this 
would not be truer. Henc.e,. this. proposal w:ould be 
unlikely to result in a large diversion of conserva­
t.ion funds to solar energy, and· its ene·rgy . impac-t 
is likely .to·be small. Similarly, because of 
other priorities, the solar goals e.stablished by 
the HUD, CSA, .and CETA low income .programs might 
be so small that they would not be meaningful. 
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d.. Information 

(1) Problem Statement: In general, users lack 
adequate 1nformat1on on solar energy. The National· 
Center for Solar Heating and Cooling Information 
is overloaded with req.uests, and incapable of 
distributing its information effectively on· a wide 
scale. Information has not been assembled and · 
distributed at sufficient levels to address the 
needs of builders, consumers, lende-rs, and industry. 
The many~ exi:sting distribution· mechanisms available 
to move these materials, are largely untapped at 
the pres~nt time. 

(2) Program: DOE wou-ld develop a coordinated 
program for providing more meaningful inforrnat.ion 
on solar energy by consultin~ with industry, public 
interest groups, builders, and len~ers. Existing 
information distribution re-sources, such as the 
Energy Extension Service, Reg ion'al Solar Energy 
Centers, SERI, st'ates, and other Federal agency 
resources .would be· used for, dissemination purposes. 

- . 

(3) Analysis: The solar industry believes ari 
effective information program is one of the most 
important .steps t·hat could be taken by the Federal 
Government. This initiative would offer the first 
concerted effort to· assemble solar energy. in forma""" 
tion and coordinate its distribution through exist­
ing· channels. The response to the development of 
this information would be useful to a variety of 
interes-t groups. An- undetermined. budgetary cost 
would cover pre.paration and distribution of this 
information. 

2. Indu-strial Sector 

a. Financing 

(1) Problem Statement: The· industrial ·sector 
face.s three problems 1n accelerating its use of 
solar energy. First, for use-rs, the business tax 
credits foi solar energy contained in the National 
Energy Act are too small and too short lived to be 
an effective incentive to increase the·use of 
solar process heatsystems. Second, in those 
applications economic today, financing· as-sistance 
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may not be available under the g.eneral purpose 
credit programs normally available to industry 
through the Department of Agriculture, the Small 

· Bu·s iness Administration ( SB}).) and the Department 
of Commerce. It may not be: avail'able because 
lending criteria are vague and incons.f·s,tent in the 
way ene·rgy costs are taken into acc6urtt and the 
way the values of solar systems are. appraised. 
Third, manufacturers of solar systems receive no 
financing assistance under the Nation-al Energy Act 
and may have_ difficulty in using the g-eneral 
purpose credit programs available to more estab­
lished technologies. 

( 2.) Pro~ram·: Solar systems would become s.pecifi_-. 
cally el1gible for Federal financial assistance ·. 
under the SBA Small Business Economic:. Opportunity 
Loan Program, the Small Bus.iness Loan· Program, and 
the .Small Busine.ss Investment COmpcinies Programs~ 
under Department of Agricu1 ture programs, the 
Farmers Home Administration and· the Family. ·Farm 
Improveme.nt program~ and·, und·e.r tpe Department of 
Commerce, Economic Development Admi,nistration 
financing· programs. Goals would be set under 
these programs· for s.olar loans and loan guarantees 
as a pe.rcentage of total loans, with reporting on 
the extent to which the goals· are met. The.se · 
program changes would be implemented through an 
Executive Order where possible, and legislatively 
where necessary. 

(3) Analysis: 'This program w.ould tap existing 
Federal credit programs by modifying lending 
criteria for each. program and by making, solar 
users and manufacturers specifically eligible for 
assistance. Energy costs would be considered 
specifically as· an element of credit risk and 
solar system costs used to appraise market value 
for lending purposes. It would be likely that the 
energy impact of the program would be small, 
however, because many o.f these programs are 
al.ready oversubscribed and have .program. objectives 
which may not be consistent with their use for 
solar assistance. The proposal woulc;3 irwol ve no 
increase in Fed.eral costs. 
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b. Regulatory Programs 

(1) Problem Statement: Federal fuel allocation 
and env1ronmental regulations have generally not 
considered the means by which solar energy system·s 
could be used to achieve program objectives. In 
many cases, these regi.lla,tions set priorities for 
the iridustrial process h~at use of·oil, gas, and 
coal. When conversions or curtailments are order­
ed under these progr·ams, the posE;; ible use of solar 
energy is not considered.· Furthermore, program 
regulations often are not flexible eno~gh to take 
into account that solar energy systems in indus­
trial applications require rel iab.le back- up fuel 
systems •. 

( 2) Program: Four proposals are made ·to ·stimu­
late ,increased solar use under Federal re.gulatory 
programs: · 

o allow usa of oil and gas as a back-up for 
facilities using solar energy under DOE's · 
new coal conve.rsfon program; 

o provide :higher' prio.rity in case of curtail­
me.nts .for back-up use of gas for solar 
facil it"fes; · · 

o allow· Clean A·ir. Act .offsets for. use of solar 
energy in non-att'~iriment areas; ana 

o allow a h~g,her pri-ority for oil used as a 
backup for solar·energy :under the crude oil 
.and product allocation regulations • 

. These regulatory changes could .be a'ccompl ished 
through administrative .actions by the Department 
of Energy and the ·Er:l'vironmental Prot.ection Agen~y 
and through legislative changes to the Natural Gas 
Policy Act of 1978. 

(3) Analysis: Of these four changes, the first 
two are the·most important, the third difficult to 
implemen.t, and the ·fourth of largely symbolic 
value. In total they· would provide an incentive 
for industry to use s6larcenergy systems either as 
an option for compliance with Federal law (coal 
conversion and Clean.Air Act requirements) or 
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because the operat.ing- risks of having to shut 
down· a manufacturing plant would ·be reduced 
(curtailments o-r allocations) • Overall energy and 
environmental goals could be achieved at less 
economic and env-ironmental cos·t,.in many cases, 
than conversion to ·coal or inst·allation of costly 
environmental control systems. The. proposals 
would not involve· 'any Federal cos-ts. · 

3. Utility Sector 

a. Problem Statement: There are divergent opinions 
about the appropr1.ate role of utilities ir:1 accelerating 
the use of so~ar energy. On the one hafid.; some feel 
competition would be teduced if utilities-became active­
ly involved with solar because solar energy compete-s 
with energy produced by the regulated gas and electric 
utilities. .If th.ese utilities we-re reluctant to slow 
their own g.rowt·h for. -the sake 0 f solar ener.gy, they 
could impede the use of. solar _energy~ HOwever,· solar 
and distributed erter_gy s·ystems ·would present an oppor­
tunity for the utility ·sector in that_ ·increased' use 
of solar energy might enable u;tilities to reduc.e the 
need for costly new capacity additions. 

b. Program: Four proposals are pre.sented to addre-ss 
these problems and opportuQities. 

( 1) Federal power ma-rketing agencies would be 
used as models o.f how utiliti.es can promote 
solar energy. This could be accomplished through 
an Executive Order. -

(2) DOE, in conjunction with the Federal- power 
marketing administrations, would provide technical 
assistance to s.tate agencies to explore renewable 
resources as an alter-native to larg.e central 
stations. 

(3) DOE intet~ention activities before public 
utility commission proceedings would be expanded 
to encourage state policies to promote solar 
energy. 

(4) The REA could be directed to consider 
using its subsidiz~d and unsubsidized loan and 
loan guarantee programs for solar energy purposes 
and to ·set a goal for lending to solar energy 
projects. REA financial assistance .applications· 
could be required to include analyses of whether 
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solar energy'investments or co-nservation could 
meet the needs of the· borrower as well as· central 
station power generation,.or expanded transmission 
and d.istribution facilities. 

c. Analysis: This proposal would ensure a Federal 
leadership role in determining how utilities 
became involved with solar energy. It would 
rein force the Fede.ral in format ion and technical 
.assistance functions. This could be accomplished 
by having the Federal power marketing admi~nistra­
tions encourage solar and conservati<;>n a1 terna­
tives to traditional utility investments in their 
own investment decisions. It would provide a 
means of determining a proper rate structure for 
solar energy considering its intermittent availa­
~ility. In addition, these efforts could give 
utilitie.s a broader .perspective on the value of 
solar energy from a national environmental and 
econom.ic point of view. This proposal would 
involve little, if any, incremental Federal costs. 
The energy impac.t, while difficult to evaluate 
precisely, could be signific~nt. 

·4. Government Sector 

a. Federal Operations 

( 1) Problem Statement: Fed·eral Government 
leadersh1p 1n mak1ng solar energy inves'tments for 
Federal buildings can encourage the private 
sector to increase its solar investments·and can 
broaden the market for solar products. However, 
the high capital costs of solar sys:tems relative 
to conventional energy source.s·, the nature of 
Federal procurement pcil·icies and the definitions 
of cost-effectiveness and the lack of an overall 
Federal policy. with regard to the use of solar 
energy in Fedexal buildings have prevented tJ:l,e 
Federal Government from moving aggressiv.ely in 
this area. 

, (2) Program: Federal cost-benefit criteria used 
to evaluate solar purchases would be revised to re.­
flec·t the replacement costs of conventional source.s 
of energy and. a discount rate b~sed on the Federal 
cost of borrowing. In addition.~ appropriations 
would be sought for Federal purchases of solar 
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systems for selected Federal build ing·s. Under the 
National Energy Act $100 million was authorized 
over a three year ,period, of which about $25 mil-
-lion per year is expected to be spent in 1979 and 
1980·. Another $5 to $20 million per year will be 
spent beg inning in 1979 and 1980 under :the Military 
Construction Program which, in effect requires 
solar energy systems in all new military housing 
and 25% of non-housing construction. In 1981, 
these Department of Defense '(DOD) exp~nd i tures 
would increase to $80 to $12·0 million~ However, 
DOD has ~uggested that the procedures used to 
evaluate the cost effectiveness of solar project 
be modified to use OMB cost-effectiveness criteria. 

This proposal would adopt those. modifications but 
ap.propria'te funds to DOE. to fund the difference 
between the max.imum solar cost which satisf.ies the 
OMB cost effectiveness criteria and the actual 
solar co'Sts incurred by DOD. ·Appropriations of 
$40 million per year would be requested for DOE 
funding, of these DOD ·solar expenditures between 
1~a2 and 1985. · 

'. 

· (3) Analysis·: · · These Federal prog.rams could result 
in a purchase of about two million and four mil­
lion square feet of solar collectors in 1980 and 
1981 respectively. Purchases in i981 would amount 
toabout 20 percent of expected industry output of 

·collectors. Revision of the cost ben~:fit criteria 
would e•stabl ish an impo;rtant pr l.nc iple. and enc.our- ·. 
age the use of solar devices wh ic;:h a:re: close to 
cost-effective in the post 1.985 period. These 
programs, although limited in scope, would help 
dev·elop the infant industry by eniabfing producers. 
to J;nake necessary manufacturing. facility invest­
ments to reduce costs and improve 'system performance. 

b. Federal Operat.ions _:. International 

( 1) Problem Statement: T.he ·Federal Government 
lacks an 1ntegrated program to encourage solar 
ene.rgy on an international scale. Current programs 

·under way at.the Departments.of ·Energy, .State, and 
Commerce have different and often inconsistent 
objectives with the result that Federal efforts to 
develop solar energy on an international scale are 
less than optimal. 
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( 2) Progr'am: Federal international programs for · 
solar energy would be coordinated by either the · 
Agency for International Development or the . 
Department of·Energy, with foreign policy direc­
tion from the Department of State. They would be 
redirected to emphasize techn.ical cooperation to 
improve solar energy technologies, to provide aid 
to developing countries for resource development, 
and to aid private sector companies to commercial­
ize solar energy products· on an inte.rnat.ional 
scale. No increase in budget outlays~· would be 

.required from the within ceiling request ~f $92 
m.illion for FY 1980.. " 

( 3) Analysis: Th.e· use· of solar energy can be 
effective in the developing countries in which 
national economic development effort·s have been 
hindered by· the escalation of world oil prices. 
In the ruial areas of many of these countries, 

, solar energy is one of the few options available. 
Support; for solar energy in these nations cim 
help them attain a greater deg.ree of energy 
self-sufficiency, ensure more e.ffective develop­
ment of indigenous energy resources, and help 
achieve nuclear, rion-proliferation objectives. 
This program would enhance the U.S. image as an · 
energy leader and possibly lead to increased u.s. 
exports of solar products.. The 1980 projected 
cost of $92 million and cumulative $500 million 
cos·t of this program through 1985 could be pro­
vided totally from the redirection of existing 
program funds and thus have no net increment.al 
cost. 

. ; 
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Program Description - Poi icy Optio·n II 

Policy Option I.I expands the current level of Federal 
effort w'ith a selection of programs targeted tQ accomplish 
specific cost-effective objectives. The analyses of problems 
and programs were based on th_e work of the DPR participants. 

The-se. re.commendations,, the costs and ene.rgy impacts of which 
are shown below,- would involve budget outlays o'f $58 million 
to $83 million .in 1980 and $315 million t~ $340 million in 
19·81. 

SUMMARY OF FEDERAL COSTS AND ENERGY IMPACTS 
FOR MAJOR OPTION II PROGRAMS 

·Major Programs: 

Incremental 
Federal Cost 
Through 1985 

Incremental 
Solar Energy 

. in· 200:0 
(Millions of $) (Quads of Fuels Displaced) 

Pa,s·sive Solar· Tax 
Credits· 

Single Family 
Bu-ildings 

Commercial/Multi­
fam.ily Build ing.s 

615 

700 

.1 - .3 

.2 - .6 

Solar Bank 50·0 .!I .6 

Industrial Credits 360-390 ·4 - .7 

Other~/ 

. Total 

270-390 

2445-2595 

.1 

1.4 2.3 

.!I Represents Treasury outlay for initial .Bank capital. 
The Bank would ·also incur. indi.r·ect costs of $1.3 billion 
through 1985 as. a result of an increased number of solar 
sys.tems eligible for credits under the Energy Tax Act 
of 1978. · 

The fuels displaced by some of these programs, the costs 
of which a:re included here, are difficult to estimate 
but could total • 5 to 1. 5 quads. ·Taking these savings 
into account, a best estimate o.f total savings from this 
opt ion would be two to th.ree quads. 



- 15 -

1. Residential/Commercial Sec.tor 

.!I 

a. pa·ssive Solar 

(1) Problem Statement: Tract house and commercial 
builders have little incentive to take the risks 
as:socia.ted with construction and sale of passive 
solar buildings. Information program's alone, while 
important, do not reduce possible losses from higher 
costs or reduced marketability. Under the residen­
tial tax credit provisions contained in the Energy 
Tax Act, passive solar. investments are ineligible 
for tax credits if they serve a major structur•l· 
function. As a result, those tax ·credits are not 
expected to stimulate substantial co.nsumer demand. 

(2) Program: Legislation would be proposed to 
provide a tax credit to builders of energy effi-
e ient houses and commercial s;tructur.es. The tax 
credit will be· computed on an energy use per square 
.foot basis with standards· related to bu.ilding type 
and climatic region. In all cases, the design level 
of nonrenewable energy consumption required to · 
qualify for the tax credit would be set at such a 
low level that ·substantial use of ~olar te.chnology, 
in addition to. sound conserva·tion practice, will be 
needed. 

The Fede.tal cost of the credit·. would amount ·tO about 
$ •. 4.0 per mill ion BTU's' of ene.rgy saved' in a residen­
tial structure and about $ .2.0·. p~r m:illion · BTUs in 
commercial structure,s. The ·credit wou1d beworth 
about·'$1000 pet: d.wel:ling unit to tl)e 'bu.il.der.!/ 

.•' . 

The value of the credit to· t'he builder would be based. on 
the increased ene-rgy efficiency .of the building. The 
builder would be pcdd $'20 per million BTU's of energy . 
saved on an annual basis. for residential units and $10 .for 
commercial units. Thus, a res-idential dwelling unit which 
saved 50 million BTUs pe.r year would be worth $1000 to the 
build~r. · 
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The credit would offset learning and innovation 
costs, but pays for only a part of any additional 
b~ilding costs. Thusi it should stimulate cost­
effective buildings, and would not subsidize very 
costly designs. Th~ buildings it helps c~eate 
would provide working demonstrations of most build­
ing types .in all parts. of the country. These · 
buildings would also provide a solid base of expe.,.. 
r ience and data a-nd increase builder and public 
acceptance. These would be necessary for effective 
standards for highly energy efficie.nt.buildings to 
be established-during the pext ten years. 

The energy savings would pe measured from building 
designs which would have :to be certified by a pro­
fe-ssional review ·g.roup for the s·truct·ure to be 
eligible for the credit. The credits would be 
effective in 1981- and ~xpire in 1.985. ·'Building 
owners would be ineligible for the current, 1 irnit­
ed NEA tax credits if this credit were used by 
the builder. 

(3) Analysis: .This proposal would build upon the 
information program contained in Option One since 
information to. evaluate building energy efficiency 
from buil~ ing plans. would be unavailable otherwise. 
It would be aimed at tract horne and commercial 
builders who are expected to build 60 percent of new 
homes and 100 percent of new commercial structures 
accounting for approximately 3.0 quads o.f incremental 
energy consumption by the year 2000. l\ smaller 
credit is proposed for builders of commercial and 
rnulti.-family structures because they may be willing 
to take greater risks than the bu.ilders of single 
family homes. Compensation to the commercial 
builder would vary with the size .of the structure. 
The credit of $1000 pe.r single family house would 
compensate the builder for higher construc.tion costs 
o.r the risk of carrying the house· unsold for up to 
two months. Credits to the tract builder would cost 
approx irnately $615 mill ion through 1.985 :while the 
credits to the commercial and multi-family builder 
would amount to $700 million of Treasury loss~ 
Energy savings in the year 2000 are expect·ed be 
.3 - .9 quads depending on the effect of the credit. 
after 1985. · 
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b~.· Leasing 

( 1} Problem Statement: Many ·Of :the barriers to 
using solar equ1pmen.t in t'he residential .sector 

·could be overc.ome through. leasing arrangement·s·. 
Leasing arrangements in whid:i. the lessor· asE?umes 
the responsibility for installation, m:airitenanc·e., 

·. and ·repairs would allow the' consum.er to avoid s.er­
vice, warranty and initial capital cost problems 
associated with purchasing c;l solar ei'ystem. In .· · 
addition, leasing is one o.f .the only options avail­
able to renters of .residential property. ·Under 

. current tax law, le.s·sors of solar equi·pment are 
ineligible for the regule1r investment tax c.redit 

. because sol:ar space heating and cooling property is 

.'considered ·a struct·ural .bu.ilding compone.nt. · Although 
lessors. ar'e eligible for· the tbusine,ss property 'credit 
under the Energy '!!ax Act, a greater· incentive 'is · . 

. needed for lessor!s to assume the .extra r:i:s.ks o.f 
leasing. When the business tax credits unde;r the 
Energy Tax Act expire in 1982,, ther'e will actually 

. be a d.isincent.ive for leasing solar heating and 
cooling equ•ipment under' cur.r'ent iaw. 

. . . . 

C2l Program:: Legislation would 'be pre.posed to 
enable less<;n:,S tO• qualify for the. regular oinve·stment ... 
ta,x .credit for. solar ;hot,·water and s.pace heating and 
·cooling· il')v'estments •. .This would be .accomplis.hed by . 

. . · .. removing the restrict:lon in the'' exi~ting 10 percent 
: inve.stmen.t t·ax cr'e'dit which l!Jm its. credit e.], ig ibi-
1 i ty to -proper.ty ·.other than .a. building: ,a,nd its 
str·uc·tural ·components;. · . This change wot:ild apply to 
leased .. so~ar propert:y only.· Leased solar. property . 

. would· pe defined to :±n~lude equipment that would 
qualify ·for tP,e NEA residential. solar ,pl;operty 'tax 

.. credi:t' and t·o bus,ine.s·s solar prop~.rty•. as de filled. in 
·the NEA. · Th~ reg1ul~r investment" tax· •c.redit ~s also 
limited to Property ·not tis.ed in connection with 
lodging~ this ·restric.t·ion wo,uld·be eliminated i:n the 
c-ase of .leased solar. prope:r::-ty. All· other restric­
tions currently. applying :to the inve;~tment tax 
credit would be retained. The credii t would termi­
n•ate in 1985. 

( 3) Analysis·: This proposal would as'sist r~si­
d'E!ntial, cpnsumers. :w.ith the. financing of. solar 
energy systems, give renters greater access to 
sol.ar energy,. and help improve cornpet:ition ih the 

'.· .. 
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energy se·ctor. Under the. Energy Tax. Act, re.s iden...;. 
tial purchasers of sdlar property qualify for tax 
credit;S o'f between 20 and 30 percent, while lessees 
o£ solar property are ineligible for the residential. 
solar tax credit. Howev:er, les-sors of solar p~oper- · 
ty may depreciate solar property while homeowners 

.may not. The combination o:f the de.preciation and 
Energ.y T.ax Act business· tax credits is approximately 
equal to the 2 0 to 3'0· percent residential credits 
under the Act. were lessors eligible for .the regu­
lar investment tax cred.it o.f 10 perc_ent,, a .strong 
incentive would exist for lessors to develop a 

· solar leasing bu_siness until 1982 when the 10 per­
cent solar creditfor business expires. Between 
1983 and 1985, les·sors would be on an equal footing 
with residential purchasers of solar equipment. 
Af-ter 1985, when the resid·en.tial solar credit 
expire:s, lessors would again be in an advantageous 
position vis-a-'vis buye-rs because of depreciation 
benefits. · 

This proposal is essentially an alternative· to 
the NEA credits and, as a result-, 
small incremental energy impact. 
is important because it addresses 
service, and warranty i·s·sues in a 
tax credits cannot~ 

c. Low Income 

(1) Grants 

has a relatively 
However, it 
competition, 
way direct 

(a) Problem Statement: Expansion-of the 
_-DOE weatheriza-tion prog.ram to include -solar 
energy will pe.nefit only a sma_ll percentag.e of 
low income households. A broader, more visible _. 
program would. demonstrate -the advantages, and 
optimal use of solar energy for low.income 
groups, and ensure that they benefit from 
Federal· solar energy progr~ms~ 

(b) Program: Legislation wouldbe prop(>sed 
to provide 80 percent grants to selected low 
income homeowners, condominiums and coo.pera­
t,:i!ves for the pbrchase ·and installat.ion of solar 
energy systems. HUD would administer this pro..;. 

. gram and _distribute funds through the Commu­
nity Development Block Grant Program in urban 
areas, andthrough the-delegation of funds to 
the Farme-rs Home Administration :in rural areas. .. ···'·· . ... . . 

:' ... 

'.·' 
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Pe.rsons with incomes within the 80 percent 
of area median income guidelines for the Lowe.r 
Income Rental Assistanc.e Program would be 
eligible under this program, and $10 million 
per· ye.ar for four years woul:d be reques·ted. 
To the extent practical, CETA programs would 
be used to provide training for low income 
wor·kers in these are-as for mai;lufactur ing and 
installation of solar· energy systems. 

(c) Analysis: A pilot program fO:r direct 
grants to low income households would enable 
HUD and DOE to evaluate the effectiveness of 
solar programs· for low income groups and to 
resolve operational problems which would ac­
company such programs. Among the unresolved 
issues are: how to assure, system reliability 
for homeowners with limited resources· to deal 
with unforeseen problems~ how ~o assure that 
the solar system would b~ used over its econo­
mi~-life~ whether conservation e*penditures 
·should be t.ied to a solar program of this kind~ 
whether t·o e_stabl ish prototype costs; and to 
determine· an appropriate level of co.s·t sharing 
between the Federal Government and the recipient •. 
These grants would be used to purchase 10,000-
12,000 solar hot water ~nd combined system's. 

(2) Low Income Holis:ing 

(a) Problem Statement: Historically, Fede.ral 
housing. subsidy programs have not included 
allowances for the higher capital costs of 
solar energy systems but have funded the 
rising costs of conventional energy through 
annual _appropr iat.ions. The recently enacted 
Energy Conservation Policy Act of 1978 and the 
Housing and Community Development Amendments 
of 1:978 increased FHA mortgage i11surance 1 imi ts 
for some single and multi-family ho·u•sing pro-

. grams to reflect the capital costs of solar 
energy systems and, made so.lar energy specifical­
ly eligible for assistance under certain HUD 
programs. Three additional problems remain: 
(1) public housing prototype costs do not 
reflect th~ costs of solar energy systems~ (2) 
not all housing assistance programs had FHA 
insurance limits chang·ed where solar energy was 
used~ and (3) although solar might be cost 



- 20 

effectiv·e and redu.ce future. operating subsidies, 
its higher initial cost would reduce the number 
of housing units constructed unless budget 
ceilings were increased. · 

(b) Prog:ram: i:.egislatio.n would be proposed 
to increase public housing prototype costs 
up to 20 perc.ent where solar energy systems 
were used: to extend the increased FHA mortgage 

. insurance limits for solar energy to those 
programs not included in the Ene.rgy Conservation 
Policy Act of 1978: to increase appropr).ations 
for the Public Housing and Section 8 programs 
(lower income rental ·assistance) by $10 million 
per ye.ar to fund solar energy systems in. these 
federally assisted housing programs. In addi­
tion, the Secretary of HUD would be asked to set 
goals for solar use in Federal housing programs· 
whe.re appropriate. 

(c) Analysis: Over one million families live 
in low income public housing and Section 8 
un.its across the· country. These units range 
from hig.h rise buildings in· large cities to 
small, single-family units in· small towns and 
rural area.s (the largest proportionate number 
of hou.sing a.uthorities are in fact located in 
the South) • · 

As part of its ongoing activities, HUD has 
a signific.ant modernization . .program which 
include;s. a major energy .conservation component. 
The Nationa·l Energy Act includes an additional 
$1.0 million per annum authorization for annual 
contribution contract.s ( ACC) to increase t;he 
energy conservation activities. The $10 mil­
lion ACC would resl}lt in about $100 million 
in energy conservation modernization~ In 
addition, about l,SOO to 2,000 public housing 
and Section 8 units have been funded in the HUD 
Solar Demonstration Program. 

This proposal would build on bhe ongoing 
modernization program and benefit from the 

·experience gained in the HUD Solar.Demonstration 
Program to benefit low. income families. While 
the additional $10 million per year would be 
targeted to the on-going modernization program, 
a portion of these new funds could also be 
added to the'pipeline of new public housing 
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and Section 8 projects as part of the normal 
processing mode~ In either case, a number of 
certification and'minimum.energy conservation 
standards requirements ar'e alre.a.dy in place 
and both t·he HUD field o·ff ices and a number of 
pou.sing authorities have already had· experience 
or training in solar energy systems. 

Extension of increased FHA insurance limits 
to all Federal housing. subsidy programs and 
increasing public housing prototype costs would 
be consistent with the Energy Conservation 
Policy Act and would facilitate the use of solar 
systems in the affected programs. This is 
likely to be·less important than the increased 
ftinding described above. · 

'Finally, the establishment of goa-ls for Federal 
housing subsidy programs would ensure that at 
least a sma-ll percentage of funds from these _ 
programs were used for solar energy purposes. It 
is important to note that the constituents of 
·these progra~s might object to such a diversion 
of fund's from low income housing. However., to 
the extent the use of solar energy reduced . 
future- subsidies for rising energy cos·ts under 
t}J.ese programs,_· (lddi tional funds could be 
available ~n tt.i·ture yea-rs. · 

.d. Consumer Protection and Confidence 

( 1) Problem Statement: The , issue of cor:tsumer pro.:.. 
· tection and confldence involves severa·i elements. 
Producers of sola·r equipment have suggested the ne.ed 
for a warranty insur'-ance program for solar products; 
consumers need additiona;1 information about· the per-. 
formance and qual.ity of the products they purchase; · 
and .smaller producers may find themselves. at a com­
petitive disadvanta~~· d~e ~o a lack of capi~al. 

Pr-oducers of· solar energy equipment have suggested 
.Federal funds for a warranty reinsurance program. 
While these producer:s view the voluntary certifica-

. tion e.fforts cur:re.ntly underway as overcoming con­
sumer doubts apout the reliability of solar energy · 
systems, they have sug.gested· that a Federal war­
ranty ins-urance program would resolve consumer 
concern about solar products mamifactured .by mod­
estly capitalized firms. 
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Consumers need more rei iable informa-tion · ab.out 
solar products: in order to compare their cost­
e-ffectiveness. Standardized product informat.ion 
is unavailable at the present time and informa­
t.ion which is available may be unreliable. 

Competition issues can also be addtes:sed from the 
point of view of capital avai:l.ability_ to. small 
producers •. Although the leasing initiative is 
expected to encou:rage competition in· the solar 
~ndustry, it too fails to addres.s financial bar-:­
riers for producers of solar energy products. 
Specific initiatives in this area are hindered 
by a general lack of information on the financing 
needs of small so.lar businesses and the role o.f 
these businesses iri the solar energy_industry. 

( 2) P·rogram: The ·voluntary product testing and 
laboratory certi~ication program _nqw being coor­
dinated by the National Bureau of s.tandards and 
the DOE would be enhanced with grants'to ·expand 
the d_evelopment of quality and performance stan­
dards ·and testing proc.e.dure.s to a wider- range of 
solar products. Once· the standards and testing 
procedures are developed, regulations implementing 
the residential solar tax credits .. under the Energy 
Tax Act of 1978 would be modified to make eligible 
only products which included standardized quality 
and performance information: verified by im indepen­
dent testing laboratory. 

To address competi.tion issues, a de.tailed analysis 
would be undertaken to evaluate {1} the financial 
needs o.f new and e·xpand.ing small solar businesses 
.and (2) the role •Of sma-ll bus.iness (versus large 
·energy firms) in the solar market. 

(3) Analysis: Standardized product information 
and Fed~ral certification of the testing procedures 
of independent laboratories would enable consumers 
to evaluate the effectiveness and reliability of 
solar energy products. It does not appear appro­
priate at this time for the Federal Government-to 
enter into a full scale warranty reinsurance pro­
gram because the industry has not exhaus:ted all 
possibilities for privat·e insurance. If,. however, 
private insurance efforts are unsuccessful, the 
Federa-l Government may want to reconside·r the 
warranty reinsurance program .• 
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The proposed research program wi.l.l provide an 
analytical base for deve'loping .further initia­
tives to encourage compe.tition in the solar 
industry. 

e. Solar Bank 

( 1) Problem Statement: Although sola·r ener.gy can 
be .cost-effective on a ·life cycle basis, it req,uire·s 
users to make a capital investme·nt. which need no.t be 
made for conventia.nal fuel systems·. where retrofit 
systems must be financed· with short-term loans at 
market interest rates, consumers may experience in.;.. 
creased monthly costs because, initially, financing 
cost·s ex.ceed energy savings .•. Savings are realized 
in later years when the costs of the solar systems 
decrease and the .fuel costs of conventional systems 
increase. Since hous.es turn ov~r:- on an average of 
every 7 to 1.0 years, homeowners are reluctant to· 
make investments.for which they are unlikely to 
receive· full benefits. , Financing mecha.nisms could 
assist homeowners .to match fuel savings with princi­
pal c:md intere.st paymen.ts. · 

The use. df solar energy at the le~els·projected in 
the base c·a:se would result in substantial changes in 

. the way energy sector i capi,tal requi:rements are met. 
About $70 0 to $800 bill io'n could be required for .· 
solar investments under this Option. The capital 
requir.ed to financ.e the level of. solar ··energy 
projected. under the maximum. practical. case cou1~ 

'amount :to $1 • .5 to ·$2.;0~tr.illion cumulatively 
t•hroug;h the year 20_00. : · · 

The increased funds r~qu,ired ·for. solar energy could 
cause a change in the flow of funds, in the energy 
sector and could cause liquidity problems for banks 
and thrift institutio11s. The electric utility 
indus.try, the larg·est .us.er of capital in the energy 
sector, has been· largely financed with debt from. t'l'~e 
insurance industry •.. : Residential solar systems, 
however, will .be financed through traditional hank 
and mortgage sources wi t·h the increase in funds 
requ'ired by these institution~·of.fset by a decrease 
in funds. used by the other segments of·the energy 
sector. · · 



The National Energy Act addre,ssed this issue 
in a limited way·by .authorizing the Government 
National Mortgage Association (GNMA) to ·establish 
a $100 million revolving fund for the. purchase of 
solar home improvement loans. However, this pro­
gram and other creditmechanisms now inplace 
within the Federal Government do not appear to be 
sufficiently broad to address the solar energy 
financtng problem •. · 

(2) Prog:ram: Legislation would be proposed to 
establish a Solar Bank to assure that financing 
will be available on reasonable credit terms for 
users of solar ene,rgy. ·The Bank would be estab­
lished as a GQvernment supported corporation. It 
would work through existing priva·te sector finan­
.cial institut.ions to provide subsidized and unsub­
sidized loans to the re.sident.ial sector for solar 
energy inve.s.tii\ents. It would also guarantee loans 
and leases for 1e·ssors, and be authorized to guar­
antee loaris f6r indu~trial users and manufacturers 
if such need:s develop~. · · 

The Bank would accomplish these objectives primarily 
through secondary market operations. The Bank would 
commit to purchase and purchase mo,rtgages and home· 
improvement loans for buyers of solar systems. 
These secondary market operations would include the 
traditional functions o.f the GNMA, the Federal · 
National Mortgage Association and the Federal Home 
Loan ·Mo·rtgage corporation as they apply to borrowers 
for solar energy systems but would be significantly .. 
expanded. · 

Solar Bank programs would reduce the interest rates 
and extend the maturities on solar loans.. The Bank 
would se·t a pol icy of commi ting t.o purchase conven­
tional loans made a•t. specified rates and maturities, 

·to the extent needed. The Bank would also purchase 
subsidized solar· home improvement ·loans and mor.t-
gage.s. If high interest rates were ·impeding the 
financing of solar systems, the 'Bank would commit to 
purchase below market rate loans from lenders a.t t·he 
market rate and absorb as.a subsidy any difference 
between its purch:ase and selling prices. In retro­
fit applications, the Bank wou·ld facilitate the 
means by which a home owner could add the.cost of a 
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solar system onto his existing mortgage at an 
interest rate only slightly greater than that being 
paid already. This type of financial mechanism is 
similar to that proposed and used by the Sa.n Diego 
Federal Savings and Loan for solar energy sys.tems. 
These functions would enable residential purchasers 
to reduce the financing costs of s.olar systems to 
rna tc.h the. ene.rg y savings produced. 

Th.e Bank would also act as an intermediary between 
the largest source of funds for the energy se.ctor, 
the insurance industry, and the projected, largest .. 
user of funds, the banking and savings and loan in-· 
stitutions. By purchasing solar loans from these 
institutions and·reselling them to the insurance 
industry, the Bank can ensure that funds flow 
from t'he sources to the users of capital. 

( 3) Analysis: A solar bank ·would be a highly 
.visible commitment on the part of the Federal 
· Government to ensure that consumers who wanted· 
to invest in a solar system woqld h~ve access 
to financing. This proposal goes well beyond 
the proposals· in Option 1 which would simply . 
modify existing prog·rams so that borrowers under 
them could be eligible for financial assistance 
for solar systems. The Bank would finance appro­
ximately 12 million incrJement.al solar heating or 
hot water systems by the year 2000. 1/ These 
systems wo.uld save more than .6 quads of energy 
in the re.siden:tial pector at a cost of approxi­
mately $ .• 40 pe,r million BTUs. The ultimate costs 
of the Bank would depend on a variety of factors, 
ir1cl ud ing interest rates, de.faul t rates, and the 
level of demand for solar loans. The direct subsidy 
programs of the Bank would also benefit. the low. 
income sector. The table ·below shows a schedule of 
esti~ated budget authorizations and outlays for the 
Bank. · 

It is likely that some of these systems will be installed 
in dwelling units incorporating passive solar designs as 
well.· 
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1981 1982 1985 Cum.· 
· (Mil-lions of 1978 $) 

3,500 4,800 430,000 

100 48 500 

The activities of the Bank would e·xtend beyond 1985. 
Its lending and purchase activity is es.t'irnated at 
$·430 bill ion cumulatively and total costs at appro­
ximately $3.0 billion. 2/ Its mix of loans in the 
1985 - 2000 .period would include i,ncreased numbe.rs 
of more capital intensiv~ heating and cooling.systems. 
Not included in these forecast·s are any lending or 
guarantee activitjes the Bank might undertake to 
assist industrial users, lessors, or manufacturers. 
The Bank would have.authority to provide assistance 
to these sectors if the needs develop, subject to · 
Congressional approva:1. 

2. Industrial Sector 

1/ 

2/ 

a. Probl.em Statemen't: The Energy Tax ·Act business 
c.red1.ts for solar energy are too small and expire 
too early to result in widespread commercialization 
of solar process heat t·echnolog ies. A majo·r commer­
<cialization push for these technologies would. 
acc.elerate installations:, r~duce system costs and 
result in a substant.ial additional use of solar· 
energy. 

Outlays incl.ude only initial capital transferred to. the 
Bank from the Treasury. In addition, increased tax 
expenditures for solar equipment eligible fo·r credits 
under the Energy Tax Act of 1978 will increase by $1.3 
billion through 1985. 

Represen.ts Barik operating costs plus Energy Tax Act 
credits .• To an undeterm.ined ex.tent, Bank operating 
costs will be offset by income· from its secondary 
market operations. · 
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b. Program: . Legislation would be. proposed to make 
inve$tments in solar proce.ss heat systems. us~d in 
industrial and agricul tur.a1 appltcations elig·ible 
for a 30·% total investment .. tax credit. Al'terna- · 
tively, purchasers of solar industrial proces·s- heat 
systems could be permitted_ to deduct those expendi­
tures for tax purposes in the year incurred. 

This proposal would provide an. inpremen tal · 10 per..,. 
.cent investment tax credit over the level provided 
in .the Energy Tax Act and ,would terminate in 1985. 
Qualifying property would not inc·lude biomass 
property. 

Although the tax credits and- expensing alternatives 
have approximately the same present value, expensing 
is an attractive incentiv-e because it allows more 
rapid capital recovery than tax ·credits, where capi­
tal is·. recove.red through depreciation. However, tax-

. payers in higher hr.ackets· would benefit more than 
taxpay'ers in lower bracke'ts tinder the expensing 
proposal and taxpayers with-insufficient income to 
use against the deduction would be helped less than. 
those with high incomes. 

The cost to the Federal Governmen.t of this proposal 
would be appr·oximately $360· .to $390 million through 
1985 with .an energy savings of .4 · ~o • 7 quads* in 
20·00 depending upon the rat~ of technological 
improvement. · 

* Th1s represents a best estimate: quads could range as 
low as .• 2 if collector cost_s do not decline rapidly_. 
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3~ Utility ~ector 

a. Intervention 

(.1) Problem Statement·: Utility regula·tion V.ar.ies · 
widely from state to state. It. is unlikely that 
state regulatory bodies,. even with technical 
assistance, intervention, and use of Federal Power 
Marketing Agencies a·s models, will adopt .consistent 
policies wi.th regard. to solar energy.·· A stronger 
Federal role is required to facilitate the use of 
solar energy in conjunct~ori wi.th the ex.isting 
utility system. · · 

(2) Program: The President would write to t:he 
sta·te regulatory commissions to request that. ca.nser-
vation and solar energy be considereo in evaluating 
utility e'xpansion plans. · In his lette'r, th'e President 
would suggest that state utility commissions require 
that utilities analyze al_l rea·sonable solar and 
conservation alternatives before adding new conven-
tional central generati~g capacity. · 

· .( 3) Analysis: Onder 'this proposal, the Federal 
Government would assume a stronger role than in 
Option 1. Traditionally, regulatibn of utilities 
has been a state matter and. it is possible· that 
stat·es might resent an a·t:tempt by 1the President to 
influence what is perceived to be out of the Federal 
jurisdiction. Howeve.r, the national economic and 
environmental importance of solar energy and its 
diverse technological and resource basemay require 
Federal coordination and leadership if solar energy 
use is to be accelerated. 

b. Rural Electrification Administration 

(1) · p.roblem Statement: Under Option I, the REA. 
was d1.rected to· evaluate solar energy as a poss-ible 
alternative to its investments in central sta,tion, 
generating, transmission and dis.tribu:tion· systems. 
The traditional focus o:f the REA on cent.ral station 
facilities is such that· stronger measures would be 
needed to ensure that solar energy receives a high 
priority in REA assistance prog.rams. 
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( 2) Program:--- The REA would be required by admin.is­
trative action to allocate-an increasing percentage 
of its lo·ans to solar ene.rgy systems. If necessary, 
leg.islation would be proposed, to facilitate such 
administrative actio_i) and to _enable the REA to lend 
directly to homeowners~ farmers, and small business 
for the installation of so_lar energy or -distributed 
systems whethe_r or not those systems involved the 
use of electric power. In addition, if-using REA 
funds for solar systems would require extensive 
legislative changes, an al te.rnative would be to 
authorize either a separate Rural Energy De-velop­
ment Fund under REA or to provide supplemental 
funding from DOE. 

( 3) Analysis:· T.h is proposal would put solar on .an­
equal footing with central station electric power 
systems for REA f.inanc ing. Since REA loans often 
include interest subsidies, it could stimulate a 

_numbe.r of technologie-s which .are not now economic_. 
By ~equ::i.ringspecifically that an increasing per­
centage of loans be made for renewable energy sys­
tems, ·solar and .. renewable systems would be proposed 
as al te-rnat.ives to conventional electric systems. 

c._. Expanded Missions for Bureau of Reclamation and 
Corps of Engineers 

-( 1) Problem Statement: The Bureau of Reclamatio.n 
and the Corps of Engineers are limited in their abi­
lity to support solar energy projects. They can 
only develop hydroelectric projects which are re1at­
ed to their primary mission of water management and 
flood control, respectively. Neither can normally 
install generat.ion capacity beyond their own needs 
or those of the power marketing authorities. 

(2) _Program: These agencies would be requested 
to develop plans, where necessary, for expanding 
power generation at exis-ting sites. These plans 
would be used t·o consider an expansion of the 
missions -of the ag-encies. 
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(3) Analysis: 'This .o.pt.ion would not. have any 
direct quad, or Federal cost. impacts. As 'thes.e 
plans are eval u.ated and mis•s.ion . changes are trans­
lated into 'act ions, the.re woul(i be impacts which 
need t.o be assessed on a cas.e-by-c~se basis. · ·· 
.Estima·tes ipdica.te approxima:tely 43,000 MWe of riew 
hydroelectric capacity throughout the Nation -could 
be developed at existing dam·s. ·This energ-y would be .. ·· 
available to. grid as a ren:ewabl·e resource and could 
displace energy produc.ed' by fossil fuels. tn addi- · 
tion1. this initiative would encourage the utilization 
of other solar. system·s, ·such. as wind, by_ these 
ag.enc ies ~. 

· 4. Government Sector 

a •. F~deral :Operations 

(l) · Probl.em- Statement:. :Federal purchases of· 
sqlar energy equJ..pment and the rev isio11 of cost­
benefit ·criteria .outlined in Opt.ion 1 .~ay not be 
visib:Jie enough· to ensure that the Federal le.adership 
rble will have an impac-t: o.n private decision making 
for: solar energy. A I.arger 1 mo.re visible Federa11.: · 
progr-am' may be needed to accomplish the leadership 
obj'ective ~ · · · · :. 

(2) Program:· The, Presid.en·t. would d.i:rect that all 
·new civilian Federal ·fa,:c~lities be required to use 
pas·s-iv-e so.lar ,design and construction. technique's 
and ·to use active so.lar td the·· maximum,:- exten.t 

.practica;f, based on "the.revfsed cost-effective:ness 
criteria in Option 1. in' .selected: applications, · · 

>oOE could. fund the :diffe.rence between :the maximum 
solar cos.t ·under OMB cost-effectiveness criteria 
and -the ac.tual cost of th.e solar· ·I?Ys,.tem." ln. . 
addition, highly visible Federal bt:iildings: would 
l:>e retrofi,tted with .. solar hot wat•er and heating 
systems to. supplelllerit conv.entional systems.· Under 
this prop_osal, 50.0 P6'sta1 Service buildings would 
be ,retrofitted and. a .n:1..1mber· of· 6-the·r:public bu.ild-. 
i~g s . wh.ich ex.per iehce, a high dec:jre.e of use such as· 
rapid trans.i t transf¢r'. s:tations and ··national ,parks, · 
wo~u1d be re:trofitt.ed : .. wq::h .solar system·s. · :Precise· 
es·timates of the incr.eme.ntal costs for passive solar' 
de,sig,n and' const-ruction are dif.f:icult .to make 

< :, '~ 
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because of the diff'i-cu1 ty in d'istinguish·ing these 
cost's from cos·ts of conservation.. Program ·costs are 
estima.ted ·at $14. million per year through 1985, 
Postal Se-rvice retrofits would cost about .$4 million 
and other. selected buildings $10 million .thro.ugh 
1985. Appropriations of $84 million would be 

. requested. 
' 

(J} Analysis: The requirement that all new Federal 
buildings use .pass;ive solar energy· and ac~tive solar 
systems t·o the extent practical, and that se.lect.ed 
exis.ting ·buildings be. retrofitted, would ¢1emonstrate 
the Fed:eral GovE;!rnment' s long-te-rm commitment to 
.solar energy. It would go well beyond the proposal 
in Option 1 by requiring solar energ:y use in ne-w 

. Federal constr4ction. In' g:~nera1, act:ive systems 
'would' not be economic. in new or retro.fit situation;s 
through 1985 unless eva.lluated' against :the al terna­
tive of electricity. ·As a. result~ this· proposal 
would generate the installation o:f few active 
systems. Howeve·r, 'D.OE- could fund the cost differ­
ence between ,the act.ual costs and maximum cost·s 
u:nder OMB criteria to the extent necessary to ensure 
use of active solar systems in some facilities. 

·b. state and Local Operations:. 

( 1} Problem S·taternent: · .The proposed State Energy 
Management Plann1ng Ac.t (SEMP} which would consoli­
date sev.eral e)!: ist:ing state energy grant programs 
(•EPCA, ECPA, EES) and provide addit.ional reso.urces 
to states·to develop energy planning and management_ 

. capabilities, does not set spe.cific goals or require 
specific prog·ram activities: to develop· solar energy 
within the st~tes. · · · 

(2} Program: SE~P l·eg islation to, ibe re;submit­
ted to Congress will be modified .to require. that 

·states submit plans addressing . insti tu.tiof;l,al bar­
riers to solar use. To qualify for the ma'tch ing 
grants under SEMP, states would have .. to ( 1} se.t · 
goals. ·for solar use, '(2} . develop mi'le:s,to:ne plans for 
facilities using solar energy, (3} acquire specific 
data concerning solar energy consumption in the 
state, ( 4} prepare plans ·to remove any regulatory 
~nd legal barriers associated with solar acce~s and 
building· codes., ( 5) address questions conce-rning 
utili.ty regulation and solar energy, ( 6} -conduct ·an 
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expanded information outreach program :to buil(jers, 
· lenders, consumer.:s, and ( 7) 'develop programs· for 

consumer protection -a'nd information. _An additional 
. $15 -million appropriation for the. SEMP activities 
will be. sought for··~Y 1980 and continued at that 
1evel through 1985. :··" 

{3) .Analysis: This proposal. builds u,port tradi""". 
tional Federal/state relationships .. and· would. induce 
increas·ed emphasis .on· solar at the s-tate level. It 
add.s to the. pCil'i tical appeal of the S-EMP legisla-tion 
and would be a cost-effecfive means o·f stimulating 

· solar ene.rgy· u;se~ · I.ts precise eriergy impact is 
difficult to'. predict., however. 

. b • Re se.arc.h , Dev.eTopme.n t and Demon•s t r at'ion 

(1) Problem ·stat·ement.: Federal research,· develop­
ment an:d demonstr,atJ.on (RD&D') programs for solar 
e:nergy techno+og ies have· -emphasized the demonsira­
tion of activ-e heating! and cooling and. hot ·water 
technologies .and high cost solar el.ec:tr ic technolo­
gies. The emphasis. on. these programs is i.ncons.is­
tent with the DPR :find.ings that inor-e priori.ty · 
should be .. given to technologies ·wi:th n·ear ... term,_ 
commer-cial· .possibil itie.s, with wide market-s,· · 
which repiace oil and g.as use. 

~ 2) . Program: · The Federal RD&D effort will be .. 
re:aligned to emphasize passive so'lar systems .arid .· 
industrial proc.es•s :heat resea-rch and development. 

·The change·. could' take place in two pha·ses1. f-i.rst, . 
pending• a furthe.r review of bhe 1979 budget, funds ·. 

· may be reprogrammed in.to the. following, areas.:.· 
indus:trial proce.ss .heat R&D:,. solar energy .in.forma ... 
tion.data bank, small business programs, home and 
building retrofibs, .and pa-ssive solar; second, the 
DOE l-980 budg.e;t reque·s.t has been adjusted to reflect 
DPR recommenda-tions .• Ov-er $2'00 million of Jn.creased 
funding in ·19·80 was made -ava.ilable for solar ene.rgy 
including process heat (+$+9 million), for photovol­
taics (+$32 million), wind energy (+$40 million):, 
and biomass· (+$34 million). Included i-n the. photo­
voltaic'S estimat;:e is $30 million for a Federal-buy 
at a predetermined price substantially below current 
price levels. 
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(3) Analysis: The redirected RD&D program in 
1979 reflects a greater emphasis on near-term 
technologies to supply·medium- and. high-tempera­
ture heat and less emphasis on long-term bechno­
logies for the centralized production of elec­
tricity and residential heating. The increases 
recomme.nded for these technologies .would result .in 
near-term oil and gas saving's if these processe:s 
be.come commercially accepted. Table 1 , be.low 
shows the details of the FY 1980 budget for solar 
RD&D. The DPR proposed RD&D. budget is a:t about 
the same level as the fiscal 198'0 budget for solar 

· RD&D submitted by DOE, but with a different 
~istribution of funds as shown in Table 1 • 

. ·.' 
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TAB·LE 1 

SUMMARY OF DOE SOLAR RD&D PROGRAMS 
FY 1980 

Technology 

Heating. and co'.oling 

P-rocess· Heat 

Biomass 

Solar ·Th.ermal Power . 

Photovoltaics 

Wind Energy 

Ocean Ene-rgy 

Satellite Power 

Low Head Hydro 

Solar Commercializati6n 
and Market Development 
and ·Trairi.lng 

Sola·r Technical Suppqrt 
and Related Basic Research 
and. International 

TOTAL 

'·' 

DOE :E>lanned·. · DPR Recommended 
(:in millions of dollars) 

$108.9 

29.7 

61.•0 

12I.·~l.· 

13.6 .• 7 

95.0 

36.0 

8.0 

9·. 2 

. 47.8 

.. 6"5 .• 5 

$7l··a. a· 

$108.0 

30.;0 

70.0. 

137.0 

1.40. q 

ioo. o· 

40.0 

3.4 

3.0 

.· 47.8 

67.5 

"$746.7" 
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Program Description -. Pol .. icy Option III 

Option iii would increase Federal support for 'solar 
energy dramatically. These .programs (and others inc'luded 
.in Options 1 and II) have· been proposed by solar advocate . 
groups working with national .. environmental organizations and 
other public.interest groups. Option III presupposes that a 
significant na.tional commitment .to solar energy. is justified 
due to its significant environmental, safety, and social 
advantages over conve.ntional fuels~ that there ·is a strong 
poss.ibllity of a dramatic oil price .rise and/or a breakdown 
·in a major energy supply .source before the end o.f this 
century~ arid, that subsi~ies and price regulation of conven­
tional energy sources will limit the use of solar energy. 

' . . 

Option III also presupposes that all of the initiative~ 
in Op.tion I and many of the ·initiatives in Option II would 
be adopted.· However, in gen.eral, . it recommends larger 

· financial incentives and stronger regulatory me~sures than 
are proposed in Options I and II. As a· result, the problems,· 
programs, and discussion in Option III are not entirely 
consistent with thos.e in Opt 'ions I and II. The DPR has not 
analyzed the likely results of the proposed incentives with 
the techniques used in Options I and II. Rather the esti­
mates of costs and energy impacts of the main recommenda­
tions shown below assume program goals are ·realized through 
2000. The costs of these program's in 1980 are estimated 
to be $6.0 billion and $10.0 billion in 1982. 

1. Residential and Commercial Secto.r 

a. Passive Solar 

(1) Problem Statement: Buildings incorporating 
passive solar designs are one of the most effecti~e 
means of using solar energy. The information 
program outlined in Option I and the tax credit 
outlined in Option Il may not be sufficiently st·rong 
to overcome the low level of builders' awareness of 
passive solar designs, their reluctance to adopt 
new building and design techniques and the inheren.tly 
slow rate of change in the building· industry. A 
program to give home buyers the opportunity to· buy 
a passively designed solar house would need to be 
directed at tract builders since·they construct 60 
percent of new homes. 
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SUM·MARY OF FEDERAL COSTS AND ENERGY IMPACTS 
FOR OPTION. III PROGRAMS 

Programs:· 

Residential Sector 

·Passive Goal 
· (Builder Cr·ed it} 

Active·· So],ar Goal 

Industrial .Se.ctor < 

Industrial Proce:ss Heat 
Solar Goal {Credits) 

· Transportation sector: 

Gasohol 

Utility Sec.tor~ 

Rene,wable Elec·tr ic 

Biog.as 

Government Secto.r 
. ·; 

.Federal Build:ings .Retrofit 

RD&D . ' 

Other 

.Total 

Incrementa-l 
Federal Cost . 
Thro·ugh 19851/ 

(Billions of $') 

$ 9 .• 1 

2 .5. 

2 •. 5 

18 ~·0 
r : . ,. 

5.3 ' 

$44.3 

...... 

Inc.remen·tal 
Solar Energ.y . 
· in 20001/ 

(Quads· of fuels 
· ·· displac.ed) 

·3 .6 

2.0 

4.6 

2 .• 3 

.1 

N/E 

1.4 

18.8 

!/ Be·cause Option III programs d'o not always assume· the 
programs in: the,. p'rev ious Option hav.e been adopted', 
increments· are shown over the Base Case. 
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<?> Program: Legislation would be proposed to 
give .builders a $1000 ·tax credit for constructing 
passively designed, single family dwelling unit·s. 
Builde.rs of commercial c:~.nd multifamily buildings 
would also be e.l.igible for a $1000 credit for 
each 1.500 square feet of space constructed.~ Th.e 
credit would be available for qualified pas·sive 
solar buildings where heating loads we·re· reduced 
by specified amounts. · This credit wo.uld be in 
place of the credit propose<;] in Option II. 

A national goal would be set to require 80 percent 
of newly .constructed buildings to exceed pr6posed 
building energy performance standards ( BEPS) · by 50 
percent in 1987 and 80 percent by the year 200a • 

. · ;rf, by 1987 ,, . 80 perc.en.t of new dwelling units con,..:· 
strticted in that year did not meet the 50 pe•rcent 
goal, a mandatory program· would be implemented to · 
require passive sol.:ir construction. The tax credit 
would be. phased out beginning in 1985, according to 
a predete-rmined, schedul.e. 

. ( 

The DPR has concluded that· building.s using. passive 
solar design and construction techniques· can 
reduce. heating and cooling. loads significantly with 
little or· no increase in c.ost. The $1000 limit for 
the credit for single family dwelling units would 
g:ive build'e.rs an ·incentive· to use the most. cos:t, · ' 
effective solar designs. However, if the cos.ts· of . 

. ach:ieving· the required energy savings were s~g'nifi­
c.ant, prog,ram goal!-s. would prqbably not .. ;be met, and 
the regulatory program would be required~ were tfhis 
incentive unsuccessful in stimulating the ret:fuired 
percentage of new, PC!Ssive solar building,s,. an unde­
termined level of additional Fede:ral costs would 
be incurred to administer the regulatory program. 
While the regulatory program .would be aimed· at using 
the most cost-effective designs, in order to limit· 
consumer costs., th.e -economy could inc:ur add i tiona! 
costs if uneconomic designs re.sulted from the 
mandatory passive solar program .• 

After 1985, the tax· credit would slowly be phased. 
out, declining to ze.ro by· 2000. The reduced incen­
tives would stay in effect if program goals were 
met. · If mandatory programs· were invoked· in 19'87, 
the incentives could be discontinued entirely, 
although the political feasibility of <iiscontinuing 
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a credit of thi~ type in the face of a ~andatory 
program would be·open to question. 

For purposes of this analysis, it is asswned that 
the credit is successful in achieving these goals, 
and, that it is cont.inued after 1987. On that 
basis, the incremental cost of the credit is esti-· 
mated to be approximately $9 billion through 1985, 
and $22 b'illi'on through -2000. · Were the minimum 
program goals met, the primary energy savings (com­
pared to the Base Case) would be .4 quads 'by 1985 
and 2 •. 4 quads by·2000. However,.the savings through 
1985 would not :be incremen.tal over Option II be­
cause the two credits would be _worth approximately 
the s:ame amount. Either -the .energy savfngs. unde.r. 
Option II would be higher·, or, . the savings under · 
Opt. ion I II below program goals. Incremental savings 
of' 1.6 quads over Option II would be realized · 
through 2000 because this program would incur $17 
billion of incremental costs over Option II. 

b. Activ·e Solar 

(1) Problem Statement: The financing programs 
under Opt1on II (the Solar Bank :and leasing tax 
credit) will stimulate the installation of approxi­
mately 13.0 million active solar energy systems, 7.0 
million in existing dwelling units and 6.0 m·illion 
in newly constructed dwelling units by the year 
2000 (some of these are likely_ to be in dwelling 
units with ~assive solar designs as well). By 2000, 
one-third of a11 systems in ·place will be combined 
heatiing and hot· water sys-tems· and two-third·s. hot 
water only systems. Additional energy savings could 
be achieved from the use of more combined systems 
and an increase in the total nwn'ber of systems 
installed. However, larger financial incentive·s, 
although likely to achieve the additional savings, 
could res.ul t in exces•s.ive costs to the Federal 
Government. 

(2) Program: A national goal would be established 
to have 10 percent of all dwelling units install 
combined solar energy heating and hot water systems 
by 1987 a·nd to have 25 million combined systems in 
use by the year 2·000. If the 10 percent goal we.re 
not met by 1987, a mandatory program would be 
implemented to require the· installation of active 
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solar energy systems in the· required percentage 
percentage of dwelling units at the time O·f sale, 
as a precondition for obtaining credit. The cred­
it allocation program which would implement th.is 
requirement ~s described in section l(e) (2) below. 

I.f it appe·ars that, by ~98·6, . the goals for 1987 
will not be achieved through the .fi~ancial incen,­
tives contained in Option II, the NEA· tax credits 
would be e.xtended for combined systems only. They 
would .be set initially at 15 percen.t ·of th~ cost of 
the. system, up to $6,000, and decline grad.ually to 

· zero in the year 2000. The c.redit-s would be -contin-: · 
· ued under ··the mandatory ·program if other fuels were· 
subsidized.. · 

(3) Analysis: ... The space heating, cooling, and hot 
water energy·requirements for dwelling units in 
existence in 1975 account:ed for approximately 9. 7 
quads' or two thirds of the total: requirements in 
the residential sector. useq· for these purposes. 
The programs proposed in Option II will only result 
in about • 7 qu'ads of s·olar .energy used for these 
purposes principally due to the instailation of a 
la.rge number of hot water heating units. Under this 
proposal, 25 mill ion combined solar heating and hot 
water systems would be ins.talled, and an incremen­
tal 1.6-quads of solar energy produced compared to 
Option Il.·. Although it is possible that the program 
goals through 1987 could be achieved under the 
Option II proposals, it is likely that the mandatory 
program would be required and that the NEA credits 
woUld be extended. 

On. that basis, this proposal would have 1}0 incremen­
tal cost through 1985, and cost $' 17 bill ion through 
2000. 

c. Low Income Groups. 

(1) Problem Statement: Low income groups are mo~t 
affected by r1~s1ng energy costs and are least able to 
ma·ke investments for conservation and solar energy •. 
The proposals outl ~ned in Options I and· II may be 
insufficient to insure that low income groups have 
access. to solar energy •. 
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( 2) Program: . Legislat-ion would be proposed for a 
pilot program to retrofit public· housing under HUD' s 
housing assistance programs. A level of $100 million 
per year would be app'J::"opria-ted over five years to 
demonstrate the most· .effective. u·se of solar energy 
in the.se programs. Through the use of CETA workers, 
increased training and job opportunities would be · 
avail.able to low income groups. At the. t'e'rmination 
of the pilo-t· program, existing programs adminis-tered 
by HUD for housing assistance would be in a position. 
to use sola-r energy more effectively. 

·_( 3-) ·Analysis: Federal housing a:s-sistanc·e programs 
involve two cost componen.ts, the capital cost of 
housing assistance and the oper~ting cost for animal 
subsidies... To the ex.tent that the costs of -solar 
energy sys.tems. are included in the 'capital cost . 
assistance programs,: operating cost subsidies· c.an be· 
-reduced below what they would. have beeri under·· 
condit.ions. of rising. energy. prices. As· a result, 

·. the use of these prog,rams to provide assistance f.or 
the poor for solar ene-rgy sy~tems may not result in 
any substantial net •ederal cost over the -life of 
the progr_ams. D·irect· outlays however . would be $500 
million between 1980 and 1985. 

d. Lack of Consumer Confidence 

(l) Standards for Solar Products. 

(a). Problem Statement: The developmen-t of 
standards for solar energy products will build' 
cons.umer confidence in the use of solar energy 
systems. Lenders will be more willing to fi­
nance solar ene.rgy. systems which have a demon­
strated energy efficiency. However, the devel-

. opment of standards should not stifle innova:­
tion, and standards for Federal procurement 
should be flexible enough to enable the pur~ 
chase of a_variety of solar energy systems. 

(b) Program: The development of standards for 
solar energy systems will be accomplished in 
coo-rdfna.tion with private sector testing lab­
oratories. These laboratories will adopt 
uniform testing and certification techniques 
for active and passive solar systems. Federal 
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grants.will be made to standards makers to 
assist the private testing laboratories. 
Federal procurement policies will adopt flex­
ible standards for solar energy ~ystems based 
on the private se.ctor standards developed for 

. the testing labora·tor.ies. Finally, procedures 
will be developed by wh.ich the Department of 
Energy can certify the performance of user or 
o.wnerbu.ilt on-site solar energy syst.ems.. · 

(c.) Analysis: The development of standards, 
testing and certification procedures for active 
and passive· so.lar energy systems shou:ld be 
broadly based if standards are to build both 
consumer and lender confidence. Consumers. and · 
small business should participate in the stan-· 
dards development process, and. standards should' 

.. be based on real world conditions. Federal 
procu.rement ·policies, which, in ·the past, have 
emphasized the quality of materials and'·con­
struction, should be revised to reflect the 
overall efficiency of . the solar energy syst·em. 
The cos-t of th.is program is ,likely to be about 
1100 million through 1985. 

· (2) Warrant.ies •. 
. ' 

· (a) Problem Statement: Small solar energy 
comparpes lack cap1. tal for self~ insurance of 
warr·anties on solar energy products. Federal 
procurement policies, however,· require a f.ive-
.year warranty on sOlar' ene.rg,y systems and this 
· requi,rement could prevent small. producers from 
competing for Federal purchase contracts for 
solar energy ~ystems. , 

(b) program: Legislation would be proposed to . 
provide ~m in·surance pool for the solar industry. 
This could be accomplished by a joint contrib1.):­
tion from the Federal Government (approximately 
20%) and the industry (80%) to the pool. The 
pool would cove.r claims by the Federal govern­
ment and the private sector. The insurance 
pool would be. guara;nteed' by the Federal govern­
ment and claims submitted by consl.imers would be 
payed.directly out of the pool. The Federal 

. government would have the right to take le.g al 
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action against companies manufac.turing ·solar 
products if negligence or fral1d could be 
proved. · 

{c) Analysis: Federal warranty reJnsurance 
may stimulate increased sales o,f solar pt;o­
ducts by increasing consumerconfidence. 
Approxima.tely $5. - $10 million could be needed 
for -such a pool over each of tb,e next five 
years. The contribution rate· could be. adj.us·ted 
as experience was gained. The -til timate ·Fede.ral 
cost of the .prog.ram woul.d. depend upon the extent 
serious problems with s.olar products developed.· 
It i·s-·difficult. to. e'stima:te the energy impact 
of warrant·i'E:!S· :for solar ene:rgy products.· 

' :.· 

( 3) Building Codes •. ·; 

.(a) . Problem 'Staterneni·:· Locai' bu'~ld ing codes 
and re:s·tr:Lctions on housing design can impede 
the use· of :s_ola-r ene-rgy syst·enl's. · Local commu­
ni ties charged with setting hu'ildi.n9 codes, have 
too little information about solai·construction 
techniques and about the overall economic and 
environmental benefits -of solar energy systems. 
Increased infor~ation on.how solar energy can 
be incorporated into local building codes is 

. required if solar energy use is 'to be accel­
eta:ted. 

(b) Prog-ram: DOE .would develop a model 
building code to. deal wi!th soiar energy use. 
The. cod.e would: be descriptive in nature arid 
would be adaptabl·e to local community standards. 
:tt would be developed ih conjunction with the 
Nationa1 Governors Assoc.iation and would 
involve an outreach effor.t on an .interim ba,sis · 
until-the code.could be developed. DOE wou'ld 
fund r.egional workshops on the relationships 
between building codes and· st-andard-s and solar 
energy systems. 

(c) Analysis: Th,is proposal would use fund:s 
reprogrammed within DOE. The energy 'impact-s 
·c.annot ·be pr.e.cisely estimated~ but_; as with 
warranties, are probably significant because of 

·the importance oflocal building codes to the 
buiLding indus:try. This proposa1 would be . 
ilnplemen.ted immediately through the regional 
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workshops. It should be noted, however, that 
such code·s could meet ·strong local level 
resistance. 

( 4) State Programs. 

(a) Problem.Statement~ Full scale solar 
comme.rcialization requires ·a.: strong consumer 
prdtecticin effort at the state le~el •. Cur­
rently, consumer protect.ion issues with regard 
to solar' energy are. not addressed unae.r the 
State Ene·rgy Management Pl-anning leg islatiqn 
(SEMP) and it is possible that states will be 
slow in implemen.tirig consumer protection 
programs unless.additional funding is made 
ava.il able. ·· · 

(b) Program: Approximately $30 million per 
year would: _be added t:o the SEMP program to 
enable states to add.ress consumer protection 
iss·ues for solar energy •. This level woui.d 
be $15 milli.on a year greater than that pro­
posed under Option II. In order to qualify for 
these funds, state consumer protection programs 
would be'required to incorporate six elements: 
(1). citizeri participation in the design of 
the program, (2) an outreach effort to insure 
maximum 'participation_in consumer protection by 
all s:tate agencies and private sector organi.za,­
tions, (3) a consumer education program to 
inform consumers about so.lar energ·y syst·ems and 
their rights to use and have access to solar 
energy resources, (·4) a consume:r industry ar­
bitra-tion panel for the resolution of consumer 
complaints·, ( 5) laws which assure access ·to 
so·lar re.so.urces, and ( 6) training programs 
for building inspectors. · 

(c) Analysis: The diversity of state laws a·nd 
efforts regarding consumer protection require a 
Federal coord:ination role to assure that solar 
energy issues are being addressed in stat·e 
energy management planning e:fforts. The SEMP 
prog~am is the ideal vehicle for implement-
ing consumer_protection programs because the 
diversity of solar resources and technologies 
require that states actively participate in the 
acceleration of the use of solar energ~. 
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e • ·Finane ing 

·{i) Information and Training. 

(a) Problem 5-tat.ement: The changes in the 
Federal financial :programs sugge$ted in ·optio.ns 
I and II and the· fina!)cing programs ·to be imple:...· 
mented by the Solar Bank require that Federal 
credit managers be. well trained and that buyers• 
of solar products be aware of the possib~lities 
of f'inancial as·s·.istance. 

(b) Program: A Fede·ral training program would 
be developed to ensure that all persons involved 
with the adminis'tration of· Federal credit assis­
·t~nce programs are aware o.f the. environmenta1 
and. economic benefits of solar energy sys.tems. 
Loan applications would include detailed info.rma~ 
tion concerning solar energy, as well as ·state­
ment-s :that loan appl ica·tions for solar energy 

. would receive a higher pr:i,or'ity than O·the.r loans 
in th~ evaluation~~rocess. Finallyi seminars 
and training programs for private sector lending 
organiz-a,tions would be developed .to make.priva.te 
le.nding institutions more .aware· of the benefits· 
of solar energy systems. · · 

(c) Analysis: Funds.· would be reprogrammed from 
other Federal training progr'ams and no additional 
Fede·ral cos·ts would be incurred. ''rhis program 
would supplement the other . ch~mg·e·s in Fe·deral · 
·credit assistance programs· which nave been out-

. 1 ined in Options I. and II. · Its. erj,ergy impac,t 
cannot be· precisely; measured. · · · 

(2) Credit Allocation. 

(a) Problem Statement: Some lending institu-
.tions, such as the San Diego Federal Savings and 
Loan Association, have developed· innovative !.end­
ing programs for ·solar energy,. but others have 
been slow to· adopt new financial mechanisms to 
encourage solar energy use. Ho~ever, if the 
mandatory programs for passive and .active solar 
are adopted and impl~mented through the banking . 
system, credit allocation prograiri.s would have to 
be adopted at the same-time~ The;se progr;ams 
might also have to include the use of financial 
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mechanisms designed to .encourage the use of 
:solar ·energy. 

(b) Program: A pilot program would be adopted 
in 1979 to test how a mandatory credit alloca~ 
tion and interest subsidy program could be 
developed on a national scale; The program 
would explore, to the extent consistent with 
state banking laws, how Federally ch.artered 
banks, savings and loan· ins·titutions, and others 
cove.red 'by Federal d~posi t insurance laws could 
be required to adopt innovati.ve ·financing _pro­
grams .similar to the San Diego ·plan outlined in 
Optioh·II. If,·by"l987, the·goal~ for passive 
and active solar energy use were not met,. and 
the mandatory programs implemented, the Federal 
government wou-ld be in a position to require 
lending i,nstilutiol').s to adopt innovat.ive pro­
graf(ls and to maintain a percentage ·of total 
ass.ets iri solar loans at a level consis.tent with 
the overall national objectives for· solar energy 
use. Under such a· program., interest rates· would 
be subsidized consisten·t. with the terms and 
interest rates for the Solar Bank under Option 
II. 

(c) Analysis: Credit allocation programs would 
only be necessary if the national obj:ect.ives 
for sol,ar ·energy use were not met through t·he 
financial incentive mechanisms for passive solar . 
outlined above and the Solar Bank. Under the . 
mandatory programs, financial institutions might 
be reluctant to extend credit to the extent 
necessary to assure compliance on the part of 
users with the regulations for solar use. An 
effective credit allocation program would 
require exten·sive testing~ This proposal would 
beg in· that testing immediately to as•sure that a 
full scale. program could be put in place by 
1985. The costs of a pilot program are estimated 
at $100 mill ion t•hrough 1987. 

2. Industrial Sector 

a. Users 

(l). Problem Statement: The market segments for 
industr 1al solar proce.ss heat technology have con­
siderably diffe.rent economic characte.r'istics. The 
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incentives contained in Options I and II could 
result in a market penetration by solar and renew­
able resource-s of 1. 7 ·quads out of a potential 13 
quad's in the year 2000. Larg,e·r credits could expand 
the number of applications for indus.trial solar 
process heattechnologies. 

(2) Program,: Legislation would be proposed to 
increase the tax credit for the bu~iness use o£ 

.solar energy and renewable resources to a total of 
50 percent, 30 percent over the·level in the Energ~ · 
Tax Act. The- credit would be ava:llable for all new,­
or replacement, industrial equipment for process 
hea,t--40% of .industrial energy use. The credit 
would be,phased out on a declining scale beginning 
in._l987.. · · 

If, by 1987, 30 percent of new industrial process -
heat energy capacity added during that year (approx­
imately .3 quad's) did not use. solar or renewable 
resources, a mandatory program would be implemented 
to require tll.e use of· sola.r .and renewable resource 
energy systems. Under. the mandatory program, 30 
percent of new industrial probess heat capacity 
would be required to be solar fn·l987 rising to 

·55 percent by the year 2000 • . !/ 

The mandatory program would be. based on experiences 
in the coal conversion program, and would be preceded· 
by a two year pilot tes.t in 1986 and 1987. Neverthe­
less, it would be diff-icult to administer and it is 
likely that decisions would be made on a negotiated 
basis. 

(3) Analysis: The 50 percent tax credit for indus­
trial process heat would 'be a strong ince:ntive and . 
ma·ke solar a more attractiv~ source of energy than 
conventional· fuels in many cases. However, techno­
l.ogical improvements are required in industrial pro­
cess heat to. make the tax credit effective on a 
broad scale and these may not occur before the man­
datory prog,ram comes into effect. To prevent the 
mandatory progr-am, industry will have to .have put 
.1 quad of delivered solar process heat energy 

. . 

1/ The incentive would be geared to the costs of del ive.red 
energy in order to encourage technological innovation and 
cost effect.ive systems. 
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in place in_l9.87. The mandatory goal would be 
applied on a nationwide basis rather than a company­
by-company, industry-by-industry basis. It would be 
likely .that some industries could-meet or exceed the 
goal but that others c6uld not. The.cbst of the pro­
gram w.ould be $ 6.9 billion (depending on the costs 
of collectors} for an eriergy saving of .5 quads in 
19.85 and $18,.8 billion for an energy savings of 3.6 
quads by 2·000 on a primary basis. 

b. Manufacturers 

( 1) :Problem Statement.: The. rapid pace of technolo­
gical change 1n the solar industry makes it diffi­
cult for solar manufacturing companie.s ·to justify 
large investment's in- capital equipment to· mass 
produce solar·energy products. More rapid capital­
recovery is required to induce the investments for 
mass production techniques to reduce costs for solar 
energy systems. · 

.( 2) Program:· The re·g~ulat: 10 percent investmen..t tax 
credit would be expanded to 30 percent f~r invest­
ments in equipment used to produce·solar energy 
systems, subject to a sunset provision in 1985. In. 
addition, manufacturers of solar equi.pme_nt would 
qualify .for sev·en year. amortization of investments· 
in solar equipmen-t~ Thes~ tax benefits would be . 
limited to firms deriving. a_t least 50 percent of 
revenues from solar manufacturing. ' · 

(3) . Analysis: The combination Of the.credits 
contained in this -proposal, .the rapid amortiza­
tion, and the·financfng incentives possibly avail­
able through the Solar' ~ank would be equivalent to 
a total tax credit of about 50 percent on capital 
invested. · The tot·al Cost of these c'red it•s is 

, estimated to b.e-$2~4- billion through 1965. No­
estimate is available.~ for the ene.rgy impac.ts which 
would result. Howe.ver, the othe.r progrcuJis proposed 
could not be implemented successfully without . 
adequate manufacturing capacity fo.r solar energy 
systems. As a result, these proposals ·sho'uld be 
considered in combination with the other proposals 
.to be:nefit residential and indLi:str ial users o.f solar 
energy equip~ent. 
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c. Transportation 

(1) Problem Statement:. The NEA eliminated the four 
cent per gallon Federal ex.cise tax on gasoline mixed 
with alcohol if at least 10 percent of the mixture 
were alcohol.. The effect of this .incen.tive was to 
provide a 4oc· per gallon incentive for the alcohol 
.contained in the mixture. This incentive, while 
strong, might. ri6t be sufficient t6 inciease alco~ 
hol use to 20 percent of total gas:oline production. 

(2) Program:· If it did' not appear that, by 198'5, 
20 percent of total gasoline production would be 
displaced by alcohol by 2000 a·s a re;sul t of this 
incentive, a m·imdatory program would be put into 
effect to requ·ire the use of al9ohol in all gaso-
1 ine· ·production~· The exact percentage level in 
intermediate years ·WOUld be based ori agr icu1 tural 
needs and alcohol fuel. production capacity. 

In order to assure that t.he goa'l,5 •of· the mandatory 
program would be met, leg.islat·ion would be. proposed 
to reallocate the approximately $4 billion per year 
of funds now. used for farm income stabilization to 
stimulate increased agicultural production. Pro­
ducers of alcohol fuels would be given the subsidies. 
now given to farmers for set-aside acreage. · This 
reallocation of funds and the mandatory program 
would only be implemented if the NEA incentives 
did not stimulate the level of production specified •. 

(3) Analysis: The effectiveness of the NEA incen­
tives for gasohol should be tested prior to the 
development of new programs. If, however, this type· 
of financial incentive is ineffective (which in 
this case is likely) , a mandatory program would be 
used to overcome barr i.ers to increased gasohol use. 
The combination of the mandatory program .and direct 
subsidies pro·posed as a contingency here would be 
used to a6hieve the goal. · 

The proposal to shift subsidies from acreag·e set­
aside to alcohol fuel producers would result in no 
increase in Federal OU·tlays. Farm production would 
be stimulated throug·h the increased demand for farm 
products by the producers of alcohol fuels, and.farm 
income might remain at t·he same level or increase as 
a result of the increased demand for farm products. · 
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This proposal would ~result in energy sav ing·s of 
about .1 quad per year f.or each percent of alcohol 
required in the g.asohol blends based on projected 
levels of gasoline copsumpt.ion. 

3. Utility Sector 

a. Rural Electrification Administration 

( 1) Problem Statement: Under Option I,. the REA 
was-directed to evaluate solar energy as a possible 
alternative to .its· investments in central station 
generation, transmission and distribution systems. 
Under Option II, it was required to devote an 
iricreas ing: .percentage· of funds to solar purposes. 
Howev·e.r, solar ene·rgy· would still not receive the 
highest priority claim on REA funds. 

( 2) Program: The. REA Act would . be modified to 
direct that REA could make no· loans for central 
st.at.ion powe.r· facili-ties unless it co\:lld be demon-
stra.ted' 'that those n.eeds cou'ld not be met by con­
servation or by d-istributed energy systems. Second., 
the REA would be- required. to allocata an increasing 
percentage of its loans to solar energy systems. 
Leg.islation wou:td also be proposed to enable the REA 
to lend dire.ctly to homeowners, farmers, and small 
business for the installation of solar energy or 
distributed systems, whether or not those systems 
involved the use of electric power. 

( 3) Analysis.: . This proposal would give solar 
a higher priority than central st~tion electric 
power systems for REA financing. By specifically 
requiring that solar energy and. conservation be 

. analyzed prior to making any loans for conven.tional 
electric systems, sola·r energy and conservation 
could become the largest user of REA funds. 

b. Federal Power .and Marketing Authoritie,s 

(1) Problem· statement: A stronger Federal leader­
ship role is. requlred for the ut.il ity industry to 
move aggres.sively in the use of solar and renewable 
energy sources. While the potential ex.is•ts for 
some. compet.itive problems as. a result of u.tility 
involvement, there will be extens.ive inte.rrelatioh­
sh i.ps be.tween utilities and the solar user as the 
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solar ind.us.try grows. . The Federal power marketing 
authorities can play an. important role as models 
for utility involvement with solar energy systems. 

( 2) Prog.ram: Under th.is proposal, new generation 
faci.iitie.s constructed by the Federal power market­
ing authorities would be powered by renewable· 
resources unless not technically feas.ible or econo­
mic. Second, no major supply commitments would be 
made by the Federal power marketing· authorities 
unless-the purchaser demonstrated that the need for 
power could not be met through conservation or renew­
able resources. Third, the Federal power marketing 
au.thorities would not enter into any purchase con­
tracts unless. the needs could not be met through 
conservation or the use of renewable resources 
and unless such. pu.rchases could not be made from 
renewable sources. Leg isiation would be: proposed to 
implerirent these ·proposals. 

(3) ·Analysis: Under this proposal, the Federal 
power_ marketing author i t,ie~ would take a much 
stronger _lead in e.stabl ishing the relationship 
be·tween the. utility sector and the ·users of renew­
able and solar energy resources. As both buyers and 
wholesalers of 'power, they have ·'a significant 
influence on .utilities. Although the ene,rgy impacts 
cannot be precisely estima·t·ed, they ·could be signifi­
cant. 

c.. Ut.il itY Rate Re·form 

(1) Problem Statement: Public .iJ:tflities have the· 
ability,. through thf:dr. rafe·s·,. to· encourage, disco\:l·r­
age, or be neut.ral · to solar- energy. Bec.ause u·titi ty · 
sys·tem lOad patterns, .daily· and yearly peaks, and 
mix of customers va.ry widely, no ge'n·exal national 
rate is likely to be suita:ble for every system. 
However, action taken on a national level to encour­
age cost-j us:tif ied. rates, to ensure Federal interven­
tion authority, and to make .. relevant information 
available to sta.te' utility commissi'ons ··could facilL- · 
tate optimal use of solar e.nergy in each utility 
region. 

(2) Program: The elements of this-option, which 
would require Federal leg isla.tion to implement 
are: 
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o Mandatory Stat·e Proceedings •. Each state would 
be required to hold rate hearings on .a utility­
by-utility basis (or, if the service te~ritory 
.were so large that it cov.ere.d several distinct 
climate zones, on a zone-by..;.zone basis), to 
develop a rate for solar energy users. Such a 
rat·e would take into account 1 · at the minimum, 
th~ following factors: ' 

·The actual l:oad patte.rn. (both daily and 
seasonal) f.or .. which the rate i.s being 
designed.·· 

.Tl;le actual weather data.for the territory 
or zorie for which the rate is being · 
designed. 

The storage,· capabilities of various types 
of solar systems. ·· 

The degree of market penetration of solar 
at the time the rate· is. being put into 
effect. (It is crucial that rates designed 
not treat solar systems as if they were a 

·major con·trib.utor ·to system pe.aks and 
valleys, if they were in fact only indis­
tinguishable blips on the total system). 

o Deadline for Boldin~ Rate Hearings. Each 
state would be requ1red to hold solar rat.e 
hearings within·two years following the passage 
of the 1 eg.i s 1 at.ion. · 

o Federal Intervention as of Right. The Depar­
ment of Energy would be able to intervene in 
state hearings as a mat.ter of right. If i:t 
did intervene, it would also have ·the right 
to appeal the Commission's d·ecision through 
the state administrative or court system ori · 
substantive grounds or through the Fede~al 
court system if hearings were not ·in compli­
ance with the requirements of the legislation. 

o Municipally-Owned Utilities and Other Publicly­
Owned Systems. Municipal utilities would be 
required to undertake studies of a sim.ilar 
nature to those required for othe.r regulated 
util i.ties concern.ing the establishment of solar 
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rates. The tax-exempt eligibility of the 
utilities would be dependent upon their com­
pliance with the intent of the legisTation: 
described above.. The Department· of En.ergy 
would have a right to. participa·te- in the stud,y 
to the extent necessary to ensure that re.levant 
data was brought to the attention of the murii­
cipal system and would have the right to appeal 
to the ·Federal courts if the study d:i,.d .. riot meet · 
the ~taridards of the Federal legislati6n. · 

( J) AnalYsis: This legislation would be 
de.signed to ensure that public and private· 
utility rates faciJlitate rathe'r than .impede 
the use of solar energy. It would go beycmd 
proposals in Opt.ions I and I:I in that .it ·would .· 
give the Federal government responsibility to 
intervene in affairs traditionally inthe do­
main of the states. It could be politically 
difficult to implemen.t for that reason. The 
cost to the Fede·ral government would be· almost 
zero: the energy_i:mpacts are .undetermined. 

d. Sola·r ·Electric 

{1) Problem Statement: The.electric utility 
industry· 1s 1n the process of switching from 
the use of oil and gas; to the use. of coal .for · 
electric generation facilities. The regulatory 
incentives contained in _Option I.would.enable 
utilities to use oil al)d gas as a_,backup fuel 
where solar and rene.wable resource's were used 
for electric power. g;ene:r·ation. · However, str-ong 
regulatory measures would be required to achieve 
a goal . of 10 percent of new electric capac:fty' 
in the .·form of renew.a;ble or .solar energy· 
resource~s~ by. 1985. · 

(2) Program: Legislationwould be.proposed 
to require that the equ_ivalent of 10 percen.t 
of new e.lectric generat·iori capacity be, derived 
from renewable or sol.ar energy resources· in 
each load area by 1985. The electric ut.il itie.s 
would not have to own the sola·r or renewable 
resource systems but would have to assure that· 
this objec.tive was met .in orde.r: 'to add conven- ' 
tiona1 new capaci.ty. The .industrial tax 
c.redit would not be ava.ilable to utilities. 
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('3) ·Analysis: This proposal would move the 
utility industry strongly in the direction of 
using solar energy and renewable resource;s in 
li.eu of fossil or nuclear capacity. ·However., 
this proposal could .be interpreted by states 
as Federal intrusion on the power of state re­
gulatory commissions. The objectives of this 
proposal would be to increase solar electric 
capacity by 4.6 quads through the year. 20·00, 
about 30% of new generating capacity •. To 

·achieve this objective., DOE cost reduct.ion 
goals for wind and photov61 taics would have to 
be met in o~der for thos~ technologi~s tp have 
marginal costs no high~r than conventional· 
technologies. This proposal would have no 

·Federal cost but could.have undetermined costs 
to the ' economy. _ 

e. Biomass Gas 

( 1) Problein Statement:. Increased biomass use 
by indus-try would be ne·cessary if the goa1,s 
established for that sector are to be met. 
Str-ong regulatory measur.es directed at gas 
suppliers wouldbe required if the biomass 
resourc.e base is to be fully used, since trans­
portation iseconomic only after conversion of 
biomass to a· 1 iquid or gaseous form. 

· (2) Program: Legisla:tion would 'be proposed 
to require tha.t. a percenta9e of gas .input to 
regulated pipelines be in the form o.f renewable 
resources with. t.he percentage increasing. to 15% 
in the year 2000. The indu·strial tax credit 
would not be available to pipeline companies or 
to producers of biomass gas· for sale. 

( 3) Analysis: This proposal., in combination 
with the other mandatory programs proposed, 

· would move the· country to use. its bi.omass 
resources at ve.ry nearly· maximum sustainable 
levels. Almos·t complete collection of forest 
residues and intensive si1vicul ture would be 
required. Although this proposal would have 
no Federal cost, the environmental and economic 
costs and uncertainties whiqh would be·attached 
to production of this much gas from biomass 
would have to be balanced against the .en:viron­
mental and economic cos.ts of synfuels and 
LNG for example. 
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4. Government Sector 

a. · Fede.ral Operations 

(1) Problem Statement: Federal procurement prac­
tices have emphas1zed cosb-effec:tiveness on a 
project-by-project basis, and have no.t taken into 
account replacement costs, the value of a Federal 
purchase program to'the solar industry, or the. 

· multiplier effect on the economy as a whole whicb 
could result from Federal· p·urchases. Federal 
subsidy programs have also discouraged inventors­
because of the Federal requirement t·ha.t patents 
financed through Federal funds be given to the 
Federal Government. Fi-nally, there has been 1 i t.tle. 
coordina-tion of the overall Federal role with regard 
to solar energy. · 

(2) Program: The Federal Government would initi­
ate a program to use active solar energy systems to 
replace 7.5 percent of the energy requirements of 
existing Federal buildings and facilities by the 
year 20'00. The initial emphasis of the program 
would be on solar ·hot water·and space heating 
systems. Solar space cooling and other renewable 
resources are not-likely contribute to the achieve­
ment of the goal until the later .years. 

(3) Analtsis:_ A_ stronge-r Federal commitment to 
the use o renewable and solar energy resources 
would demonstrate to the .public the value of us~ 
ing solar energy, and, to the industry, that a 

· substantial market exists for S()lar energy pro­
ducts·. It- ·is estimated that t·he proposed action 
would cost $500 million a year over a 20-year 
period. The prog,ram would be funded. at $2.5 bil- · 

. 1 ion from -19'81-19·85, accomplish a retrofit of. 7.5 
percent of Fede-ral faci.lities and an energy savings 
of 10 trillion BTU per year. Additional retrofits 
from 1986-2000 would be applied to 22.5 percent ·of 
Federal facilities at an energy savings of 30 tril­
lion BTU 1 s and a total cost of $7.5 hillion .• This 
program could have·. sig;nificant multiplier effect on 
the. private sector because it would .s•timulat-e cost 
red.uctions and the us~ of mass production techniques. 
It would also represent a Federal conimi tment to the· 
replacement of fossil fuels rather than the demon­
stration of solar energy use. 
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b. state and Local Operations 

(1) .Problem Statement:· The widespread comme-rciali­
zation of solar e.nergy envisioned in the proposals 
outlined above will require active state involvement 
in the .solar energy industry. Insuffidi~nt funds 
are currently available to the s,tates to implement 
solar commercialization programs, consume.r protec­
tion programs, and utility a:nd r·egulatory prog.rams. 

(2) Program: This proposal would expand the funding 
for. state commercialization. and consumer protection 
effort-s by $10{) million per year. These funds would 
be provided through the SEMP legislation and appro­
priations •. A level 9f $30 mill ion per year would be 
allocated to. st.ates for consum'er prote,ction effort~s, 
$25 million per yea·r would .be allocated· to states for 
revision of local building ·codes and the tra~ning of 
building inspectors, ~nd the bal~nce, $45 million per 
year, for other solar energy related programs. These 
programs would include ci,tizen participation in the 
use o.f solar energy, out-reach efforts, cons-umer edu­
cation programs, arbitration panels.for.resolving 
solar disputes, zoning programs, and. t-raining pro­
grams for ~tate and local building inspectors., 
builders, suppliers, and f inanc'iers. · · · 

. . . 

(3) ·Analysis: This proposal is de.s:ig.ned to increase 
s·tate involvement in ~the ·planning process· for solc;tr 
energy use over the level. of .Optio'n· II. The total 
Federal cost of th.is increa·se, $50·fl mill ion· through 
1985, would be abou.t equal to the currently planned 
SEM.P prog.ram. 

c. International Ope.rations 

(1) Problem Statement: u.s. leadership in. advanc-
.: ng the worldwide use of solar energy· could reduce.· 
energy costs ·for less ·developed countries, reduce 
the wo.rld's dependence on oil, gas, and o·ther fos­
sil, fuels, reduce wqrld' dependence on nuc.lear energy· 
sources and' enhance nuclear non-proliferation objec­
tives. However, current spending levels-for·inter­
natiohal solar .activites are too low to achieve 
the.se -objectives. 
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(2) Program: The u.s. would provide foreign aid 
assistance to less developed countries by giving 
them solar energy equipment through the Agency for· 
Inte.rnational Development, through techn.ical assis­
tance programs and through the establishment of an 
.affirmative rple for the. Export-IIJlport Bank with 
regard to exports of solar ene.rgy syst~ms. Federal 
procurement practices would be ~Jl.Odified to enable 
Federal purchas.es of photovol taics and all other 
solar energy products to be used by foreign countries. 

( 3) Analysis: This proposal would. ·reprogram and 
expand Federal funds used for foreign aid. for 
energy purposes.' It would help u.S. companies 
establish a leadership position in ·the.· export of 
solar energy· systems.'. The cost of thi.s program 
would be approximately $ 125 million per year and 
would result in a worldwid'e ene.rgy savings of .• 01 
quads· by the yea'!:" 2;000 ~. · 

d. Research and. Develo.pment • 

(1) · Problem ·statement: Expenditure·s for solar re­
search and: development are still small in compari­
son to those for other technologies. Spending on 
nuclear research for fusion and fissioti technologies 
is considerably more than the level expected to be 
spent for solar in Fiscal Year 1980. ·Expenditures 
for solar energy are also small in rela.tion to other 
programs with high National priori.ties such as the 
space effort, Federal highway programs, and the 
Federal housing programs. · 

(2) Program: Solar RD&D expenditures·would be 
increased to approximately $2.5 billion per year 
through 1990 for a cumulat.ive total of $30 bill ion 
over 12 years. Expenditures for solar satellites 
would be excluded from this. total. RD&D would focus 
on hybrid systems, district heating., wind and photo­
vel taics ,. pumped storage, low-cost systems and trans­
portation uses of renewable resources. 

(3) Analysis: A substantially increased R&D effort 
would be necessary to achieve the goals for solar 
energy us.e outlined in this Option. Solar R&D 
efforts would concentrate on those technologies 

·which could be .comme.rcially used and which could 
help achieve the nation's solar objectives. Some 
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sola-r energy a¢lvocates argue that the expenditures 
proposed are small, even in relation to what has 
been spent historically for other energy sources 
and other programs such as NASA. The space pro-

. gram spent approximately $6•0 billion in .the 10-year 
period from the time .that· Pre-sident Kennedy announc­
ed efforts to get to the moon to the early 1970's. 
This RD&D program, in combination with.Federal 
procurement e·fforts, wou.ld give the Federal solar 
program a much higher National priority than· in 
Option I or II. 

e. Employment 

( 1) Problem Statement: The widespread use of . 
solar energy envl·S'1Qned by these propos·als would 
increase the·demand for skilled labor and require 
.new labor skills. Many of those j.ob skills are 
not available.today and Federal and state train­
ing programs may not produce enough trained techni­
cians -to implem¢nt the programs above. 

('2) Program: Federal retraining programs wou-ld 
be dir.ec-ted at creating solar job skills. The 
ACTION and C·ETA jobs program would be expanded for 
this purpose. Joint Federal/state funding of union 
training programs would also be initiated and labor 
impact statements required for all future energy 
developmen.ts and ene,rgy legislation. Approximately 

·. $180 mill ion per year would be devoted to th.ese 
programs. 

( 3) Analysis: Sol.ar energy is mo,re· labor intensive· 
than many other types of energy systems and: it will 
be important to: ·pave a sufficiently trained labor 
force to achieve the solar goals set out above. 
Solar energy will have ve.ry .beneficial impacts on 
employment.and, if properly .directed, may substan~ 
tially increase the employability of wor·kers in 
economically depressed are·as. Thes:e. programs could 
create 45,000· more jobs at ~cost of $900 million 
through 1985. 
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